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no 3KCn/IVATAUMM 

INSTRUCTION MANUAL 




YiSLA 



OSCILOSKOP 

OCUMJlJlOCKOn 

OSCILLOSCOPE 

BM 550 






Vstup "A" 1AF022 37 

Bxoa «A» 

Input "A" 




Vstup "B" 1AF022 3S 

Bxoa «B» 

Input "B" 



BM 550/1 






Vertikalni zesilovac lAF 022 39 

BepTMKO/lbHblM yCM/lMTe/lb 
Vertical amplifier 



BM 550/2 















Koncovy zeslabovac 
OKOHGMHblM yCM/ 1 MTe/lb 
Final amplifier 



1AF022 40 



R18 




Horizontalni zesilovac lAF 022 43 

ropH30HTa/lbHblM yCM/lMTe/lb 
Horizontal amplifier 



BM 550/3 







Zesilovac 

VCM/1MTe/lb 

Amplifier 



1AF022 47 




Stabilizatory 1AF023 70 

CTadn/iMsaTopbi 

Stabilizers 



BM 550/4 













1 2 3 4 5 6 



Montazni jednotka lAF 023 71 

MOHTa>KHblM 6/IOK 
Mounting unit 



JVB 053 550 




Montazni jednotka 1 AF 023 72 

MOHTOIKHblM 6/lOK 

Mounting unit 



BM 550/5 




1 3 2 



Kalibrator 

Ka/in6pQTop 

Calibrator 



1AF023 73 




Prepinac funkci 1AF023 74 

nepeK/uoMOTe/ib cpyHKUMPi 
Functions switch 



BM 550/6 




Synchronizace a znacky 



1AF023 75 



BM550/7 



•• • •■I RB5 










K3 




. <1 K2 



Indikace 1AF023 76 

HHAMKQMMfl 

Indication 




Stabilizatory 1AF023 77 

CTadM/lM3aTOpbl 

Stabilizers 



BM 550/8 






1 2 3 4 5 6 7 8 



Deska prepinace 
/\ocKa nepeK/ifOMare/ifl 
Switch board 




1AF 023 78 



BM 550/9 




Casova zakladna 1AF023 79 

TeHepoTop pasBepiKM 
Time base 



BM 550/10 








1AF023 80 



Jednotka digitalniho multimetru 
E/^hhhmq un0poBoro My/ibiMMeipa 
Digital multimeter unit 



BM 550/1 1 







c 



c 



BM 550/14 





Horizontalni zesilovac 
ropH30HTa/lbHblM yCM/lMFe/lb 
Horizontal amplifier 




1AF 022 43 



BM 550/15 





Prepinac funkci 
□ epeK/lfOMOTe/lb CpyHKUMM 
Functions switch 



1AF 023 74 



BM 550/17 




Synchronization and marks 




K2 




VQA27 VQE24 




Indikace 

klH/lMKaUMfl 

Indication 
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1AF023 76 



BM 550/19 




Stabilizatory 

CradM/iMsaTopbi 

Stabilizers 



BM 550/20 




KA206 



KIOS 





BM 550/22 






L L 




BM 550/25 





Kalibr^tor 

KajiiiOpaTop 

Calibrators 



Reelstorat lAP 023 731 



Capacltorat 



No 


Type 


Value 


Tolerance 
± ^ 


Max. load 
W 


Standard SSSR 


No Type Value 


Tolerance 
1 % 


Max. DC Standard CSSR 

voltage V 


R 1 


Film 


3,16 kO 


2 


0,25 


TR 


191 


3K16G 


Cl, C2 Metal 0,1 uP 


5 


250 TC 206 lOOnJ 


R 2 


Pllm 


1,87 kO 


2 


0,25 


TR 


191 


1K87G 


C3, C4 Ceramic 0,1 uP 


+80 

-20 


32 TK 783 lOOnZ 


R 3 


Pilm 


271 0 


1 


0,25 


TR 


191 


271RF 








R 4 


Pilm 


30.1 0 


1 


0,25 


TR 


191 


30R1P 








R 5 


Trimmer 


680 0 


- 


0.5 


TP 


095 


680RN 








R 6 


Pilm 


3.3 kO 


10 


0,25 


TR 


213 


3K3K 








R 7 


Pilm 


2,2 kO 


10 


0,25 


TR 


213 


2K2K 








R 8 


Pilm 


12 0 


10 


0,25 


TR 


213 


12RK 








R 9 


Pilm 


3.3 0 ’ 


10 


0,25 


TR 


213 


3R3K 


Further electrical components t 




R 10 


Film 


22,1 kO 


1 


0,25 


TR 


191 


22K1P 








R 11 


Film 


3.3 kO 


10 


0,25 


TR 


213 


3K3K 


Component 


Type - Value Dreming wo. 


R 12 


Pilm 


2.2 kO 


10 


0,25 


TR 


213 


2K2K 








R 13 


Film 


22.1 kO 


1 


0,25 


TR 


191 


22K1P 


Integrated circuit 10 1 


UCY74123N 




R 14 


Trimmer 


680 0 


- 


0,5 


TP 


095 


680RN 


Diode El 


KA206 




R 15 


Pilm 


220 0 


10 


0,25 


TR 


213 


220RK 









BM 650 



OSCILOSKOP 

Osciloskop TESLA BM 550 je prencsny tranzisto- 
rovy sirokopasmovy osciloskop sdruzeny s digi- 
tolnim multimetrem a svymi vlostnostmi spinuje 
vysoke ndroky laboratornich merenf. 



Sire posmo vertikalniho zesilovoce osciloskopu je 

0 Hz oz 25 MHz, vychylovoci cinitel 2 mV/dil oz 
5 V/dil, dvcukanalovy provoz, cosovo zaklodno 

1 s/diT oz 0,1 ,us/dil. 

Digitalni multimetr men' stejnomerna a stn'davo 
nopeti, odpory, pomoci sondy teploty a casove 
useky (A t) no obrazovce zobrozenych prubehu. 
Napeti a odpory se meri s outomatickou volbou 
mericiho rozsahu s indikoci rozmeru mefene ve- 
liciny. 



Vyrobce: 

3 aBOA-M 3 roTOiin re/ib; 

Makers : 

TESLA Brno, k. p., Purkynova 99, 612 45 Brno 



Vyrcbni cislo: 
3 aBOACKOM HOMep. 
Production No.; 



OCUM/l/!OCKOn 

OcuM/i/iocKon TEC/1 A BM 550 - 3io riopraruB- 
Hbm TpaHSHCTOpHbIM UU np01COno/10CH bIM OCq'/l/l/lO- 
CKcn, o6beAHHeHHbiPi c uucppOBoivi iviy/ibTHMeT- 
poM, KOTopbiki d/iaroA^^P^ cbomm napaMerpaM 
yAOB/ieiBopjier /KecTKMM TpedoBanM^M /ladopa- 
TOpHblX M3MepeHMM. 

LLlHpHHa no/iocbi ycn/iHre/iH BCp iHKa/ibnoro or- 
K/iOHeHua ocMMn/iocKona cocraB/i5?eT 0-25 Mfn, 

KO30CpUUUeHT OTK/10HeHH?i : OT 2 MB/Ae/iGHMe AO 
5 B/Ae/ieHne, AByxKana/ibHhm pe>KHM padoTbi. 
CKopocTb pa3BepTKn: or 1 c/Ae/ieuMe ao 

0.1 MKc/Ae/ienMe. 

l4M0pOBCM My/lbTMMCTp U'JMep^Gr HOC TOMI 1 MOB 
n nepeMeuHoe HanpjniOHue, conpoTHB/ieuMe, 
lewnepaTypy c noMOiUbio 30KAa n MHiepBa/ibi 
BpeMeHM (At) M 3 o 6 pa>KaeMbix na SKpane cur- 
Ha/iOB. HanpjDKeHne u conpoTMB/ieHne usMepj;- 
K)Tca c aBTOMaTMMecKOM yCTanoBKOM npeAS/ia 
M 3 MepeHua c MHAHKaunePi eAHHMUbi M3MepeHUfl. 



OSCILLOSCOPE 

The TESLA BM 550 instrument is a portable 
transistorized wideband oscilloscope combined 
with a digital multimeter; its properties enable it 
to meet the requirements of laboratory measure- 
ments. 

The bandwidth of the vertical amplifier of the 
oscilloscope is 0 Hz to 25 MHz, the range of its 
deflection coefficient is 2 mV/div. to 5 V/div. : 
double-channel operation. Time base range: 1 s/ 
/div. to 0.1 /<s/div. 

The digital multimeter measures DC as well as 
DC voltages, resistances, temperatures with the 
aid of a probe, and time intervals (At) on the 
waveforms displayed on the CRT screen. Voltages 
and resistance are measured with automatic 
measuring range selection and the dimension of 
the measured variable is indicated on the dis- 
play. 
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nasich pristroju. 
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Zmeny se proto v pripode potreby uvddeji no 
zviastnim liste. 



1. HasHa^eHMe 3 

2. KoMn/ieKTHOCTb nocraaKH .... 4 

3. TexHHMecKkie flaHHbie 5 

4. flpHHunri /^ePicTBH^ 12 

5. VKasaHM^ no pacnaKOBKe 
M no/iroTOBKe npn6opa 

K OKcn/iyarann^ 15 

6. HHCTpyKi4kf5i no OKcn/iyaiaunn . . 17 

7. OnncaHne MexaHkineCKori 

KOHCTpyKMHM 34 

8. riO/qpobHoe onncaHne cxeMbi ... 36 

9. VKasanHP no yxoAy 61 

10. VKasaHM^j no peMonry .... 73 

11. VKasaHMH no TpaHcnopiMpoBKe 

M xpaH6HHKj 83 

12. Vc/i03Ma rapaHTMM 84 

Cnei4HcpMKaL4M5i o/iex rpMnecKMX 

Aeia/ieM 

npM/io>KeHMa 
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Mnor/ia no Bnne ne'iarn m Tpe6oBaHnPi ornpa- 

B/lGHMq H3M HG yAaGTCJI BHOCTM H3MeHeHHSl 

B nenaTHbie noco6nji. 

B 3TOM c/iynae nsMeneHUH yKasbiBaiorcH na cne- 
Mkia/ibHOM /lucre. 
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Enclosures 



Ovzing to the rapid development of electronics in 
the world, the circuits of our instruments are al- 
tered and components of new types or improved 
design are employed. 

Sometimes, due to printing terms or the require- 
ment of speedy shipping, it is impossible to in- 
clude a description of such alterations in the 
appropriate printed manual. 

Therefore, if necessary, such alterations are given 
in a loose leaf. 




1. ROZSAH POUZITI 

Osciloskop BM 550 je prenosny tranzistorovy si- 
rokopasmovy osciloskop s vestavenyrn digitalm'm 
multimelrem, ktery svymi technickymi parametry 
spinuje vysoke naroky laborotornich mereni. 

Vestaveny civoiikanaiovy vertikalni zesilovac s vel- 
kou citlivosti zobrozeni v kmitoctovem pasmu 0 
az 25 MHz, umoznuje zobrozeni dvou merenych 
prubehu bud' soucosne nebo kozdeho jednotlive. 
Mozne je i diferenciolni zobrozeni nopeti mezi 
dvemo mericimi body. Pri zobrozeni X— Y je zo- 
jisteno plno citlivost, stejno joko pri ostotnich 
druzich cinnosti. Rczsoh kolibrovonych rychlosti 
cosove zoklodny i dostotecny jos stopy no stinit- 
ku obrozovky splnuji pozodovky impulzovych me- 
reni. Osciloskop vedle beznych zpusobu spouste- 
ni o synchronizoce cosove zoklodny umoznuje 
i synchronizoci TV signolem. Konstrukci obvodu 
je dosozeno zjednoduseni ovlodocich prvku, coz 
usnodfiuje obsluhu pristroje. 



Digitolni multimetr meri stejnosmerno nopeti od 
0 V do 1 999 V, stridovo nopeti v pasmu 40 Hz 
oz 1 kHz od 0 V do 99 V, odpory od 0 do 

9,99 M1"2, Domoci sondy teploty od — 20 do 

-bl50°C o cosove useky (At) no obrozovce zo- 
brozenych prubehu v rozmezi od 9 s do 1 fus. No- 
peti 0 odpory jsou merene s outomotickou vol- 
bou merici'ho rozsohu o indikoci rozmeru merene 
veliciny. 



1. HA3HAMEHME 

Oci4M/i/ioCKon BM 550 - 3to noprai UBHbm jpaH 

SHCTOpHblW LilMpOKOnO/lOCHbiM OCqU/l/lOCKOn 
CO BCipOeHHblM qU0pOBblM M y/1 bTM MeipOM , KOTO- 

pbm CBOMMM napaMexpaMH yAOB/iexBOpJieT >i<ecT- 
KH.V1 ipedoBaHHaivi /ladoparopubix naiviepeHUM. 
BCTOpeHHbIM ARyXKaHa/IbHbIM yCH/1MTe/lb BepjM- 
Ka/ibHoro OTK/iOHeHHj], o6naAaK)inuPi bbicokom 
MyBCTBme/ibHOCTbK) B Ananasone ^lacTOT 0 - 

-25 MTu, Aaei BOSMoxcHOCTb u3o6pa>KeHH 

AByX CUTHa/lOB OAHOBpeiVieHHO M/IM B OTAe/lbHOC- 
TM. MMeercfl jaK>Ke B03ivio>KHOCTb AMcp0epeHMM- 
a/ibHoro M3o6pa>KeHmi Hanpa>K8HHM AByx TOMeK 
M3MepeHUJi. B pe>KUMe X - Y odecneMHBaercJi 
no/iHaa LiyBCTBure/ibHocTb xax u b ocia/ibubix 
pe>KMMax padoTbi. /[.ManacoH KanndpoBaHHOM 
CKOpOCTM pa3i3epTKH M AOCTaiOMH a?l flpKOCTb 
naiHa Ha SKpane rpybKki yAOB/ieiBopaHDT jpe- 
doBaHMJiM, npeAbHB/iJieMbiM K mvinynbCHbiM H3- 
iviepeHHJiM. Kpoivie odbNHbix cnocodoB 3anyc!<a 
M CMHXpoHM3aL4HH pa3Bepri<M B OCMH/l/lOCKOne 
npeAyCMOrpeHa B03M0>KH0CTb CMHXpOHH3aMMM 
Te/ieBM3MOHHbirvi cHTHa/iOM. 3neMeHTbi ynpaB/ie- 
HHa ynpoLLieHbi 6/iaroAap^i cxeMHOMy peuieHMio, 
LiTO o6/ierMaeT o6c/iy>KHBaHMe npn6opa. 
UkicppoBoPi My/ibiMMerp n3MepaeT nocio^HHoe 
Hanp5i>KeHne b npeAe/iax ox 0 B ao 999 B, 
nepeMeHHoe HanpameHMe b AnanaaoHe uacxox 
40 Tu - 1 kTu B npeAe/iax ox 0 B ao 99 B, conpo- 
XMB/ieHne B npeAe/iax ox 0 Om ao 9,99 MOm, xeivi- 
nepaxypy c noMOiUbio 30HAa b npeAe/iax ox 
- 20 °C AO -f150°C H HHxepBa/ibi BpeivieHH n30- 
6pax<aeMbix na oKpane CHrna/iOB b npeAe/iax ox 
9 c AO 1 MKC. ConpoxnB/ieHne h Hanpyi>KeHne H3- 
Mep5i»oxc« c aBXOMaxHuecKon ycxanoBKOM npe- 
Ae/ia M MHAMKanHePi eAMHUUbi n3MepeHMfl. 



1. SCOPE OF APPLICATION 

The BM 550 instrument is o portable transistoriz- 
ed wideband oscilloscope combined with o built- 
-in digital multimeter. Due to its advantageous 
properties, it meets the high requirements of 
exact laboratory measurements. 

The built-in vertical double-channel amplifier 
with high display sensitivity within the frequency 
range of 0 Hz to 25 MHz enables the display of 
two measured waveforms either simultaneously 
or separately. Differential display of the voltage 
difference between two measured points is fea- 
sible also. In the X - Y mode of operation, the 
whole sensitivity is maintained, as in the other 
modes of operation. The range of calibrated time 
base speeds, as well os the adequate brightness 
of the trace on the CRT screen comply with the 
conditions for pulse measurements. In addition 
to the routine methods of time base triggering 
and synchronizing, also synchronization by a TV 
signal is applicable. The employed circuitry has 
enabled simplifying of the control elements, thus 
facilitating attendance of the instrument. 



The built-in digital multimeter measures the fol- 
lowing: DC voltages within the range 0 V to 
999 V, AC voltages from 0 V to 99 V within 
the frequency range 40 Hz to 1 kHz, resistances 
from 0 L2 to 9.99 MT2, temperatures from -20 °C 
to -[-150 °C (with the aid of a thermal probe), 
and time intervals (At) on the displayed wave- 
form within the span of 9 s to 1 ,as. In voltage and 
resistance measurements, the appropriate mea- 
suring range is set automatically and the dimen- 
sion of the measured variable is indicated on 
the display. 




2. SESTAVA OPLNE DODAVKY 

2.1. Zakladni prislusenstvi doddvane s ph'strojem 
BM 550 



Sonda BP 7721 1 AK 063 70 2 ks 

Sonda BP 7722 1 AK 063 71 2 ks 

Teplotm* sonda lAK 965 10 1 Iks 

Kabel 1AK641 63 Iks 

Kabel 1AK641 94 Iks 

Kabel 1AK645 63 Iks 

Kabel 1AK649 88 Iks 

Kabel 1AK649 89 Iks 

Vidlice 1AF895 43 2 ks 

Svorka 1AF858 41 4 ks 

Pojistka eSN 35 4733.3 T 400 mA 2 ks 

Pojistka CSN 35 4733.3 T80mA 2 ks 

Instrukcni kni'zka 1 ks 

Balici list 1 ks 

Zarucni list 1 ks 



2.2. Charakteristicke vlastnosti zakladniho 
prislusenstvi 

Sonda FP 7721 

Jednotkova sonda pro snimani signalu do 
kmitoctu 15 MHz. Vstupni kapacita < 45 pF. 
Sonda BP 7722 

Delicova sonda s delicim pomerem 10 X 
X i 5 ®/q. Kmitoctovy rozsah 0 az 25 MHz. 
Vstupni odpor 10 MQ, vstupni kapocita 11 pF. 

Teplotni sonda 

Kontaktni sonda pro snimani teplot v rozsahu 
od “20 °C az -j- 150*^0 s presnosti ± 3°C. 



2. KOIVm/lEKTHOCTb nOCTABKM 



2.1. OcHOBHbie npMHazinewHocTH, nocraBnfleMbie 
BMecTe c ocuMnnocKonoM BM 550 



3oha bp 7721 


1AK063 70 


2 UJT. 


3oha bp 7722 
TeMnepajypHbiM 


1AK 063 71 


2 UJT. 


30HA 


1AK 065 10 1 


1 UJT. 


Ka6e/ib 


1AK 641 63 


1 lUT. 


Ka6e/ib 


1AK 641 94 


1 UIT. 


Ka6e/ib 


1AK 645 63 


1 JUT. 


Ka6e/ib 


1AK 649 88 


1 UJT. 


Ka6e/ib 


1AK 649 89 


1 UJT. 


Bn/ixa 


1AF 895 43 


2 UIT. 


3a>KHM 


1AF 858 41 


4 UJT. 


npeAoxpanme/ib 


MCH 35 4733.3 T 400 mA 

2 lUT. 


□ peAoxpaHMTe/ib 


MCH 35 4733.3 T 


80 mA 

2 UJT. 


PlHCTpyKMMfl 

VnaXOBOMHblM 




1 UJT. 


HMCT 

r apaHTMMHoe 




1 UJT. 


CBMAere/ibCTBO 




1 UJT. 



2.2. XapaKTepMCTMMecKMe napaMerpbi ocHOBHbix 
npHHa/ine)KHOCTeM 

3oha bp 7721 

30Hfl-6/10K A/lfl CHflTMfl CHrHa/lOB AO MaCTOTbl 
15 MFu. BxoAHaa CMKOCTb MCHee 45 nO. 
3 oha bp 7722 

3oha Ae/iMie/ib c KO30cp^mneHTOM Ae/ieHMfl 
10X 5 %. /inanaaoH MacTor 0-25 MFu. 

BxoAHoe conpoTMB/ieHMe 10 MOm, exoAHaa 
CMKOCTb 11 n(p. 

TeMnepaiypHbiM 30 ha 

KoHiaKTHbiM 30HA A/i« CHflTM>i TeMRepaTypbi 

B npsAOAax OT -20°C ao -|-150°C c tom- 
HOCTbK) ± 3 °C. 



2. CONTENTS OF A COMPLETE 
CONSIGNMENT 



2.1. Basic accessories supplied together with the 
BM 550 instrument 



Probe BP 7721 


1AK 063 70 


2 pcs. 


Probe BP 7722 


1AK063 71 


2 pcs. 


Thermal probe 


1AK 065101 


1 pc. 


Cable 


1AK 641 63 


1 pc. 


Cable 


1AK641 94 


1 pc. 


Cable 


1AK 645 63 


1 pc. 


Cable 


1AK649 88 


1 pc. 


Cable 


1AK 649 89 


1 pc. 


Plug 


1AF895 43 


2 pcs. 


Clip 


1AF 858 41 


4 pcs. 


Fuse 


CSN 35 4733.3 T 400 mA 






2 pcs 


Fuse 


CSN 35 4733.3 T 


80 mA 






2 pcs 


Instruction Man 


ual 


1 pc. 


Packing Note 




1 pc. 


Guarantee Certificate 


1 pc. 



2.2. Characteristic properties of the basic 
accessories 

Probe BP 7721 

Unit probe for sensing signals up to the fre- 
quency of 15 MHz. Input capacity < 45 pF. 
Probe BP 7722 

Divider probe with 10X f 5 % dividing ratio. 
Frequency range 0 to 25 MHz. Input resistan- 
ce 10 Mi2, input capacitance 11 pF. 

Thermal probe 

Contact probe for sensing temperatures from 
-20 °C to +150°C with ± 3°C accuracy. 
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Kabel 1 AK 641 63 

Koaxialni kabel 50 12 0 5 mm o deice 1 m 
s dvema konektory BNC. Slouzi k propojeni 
s jinymi zarizem'mi. 

Kabel 1AK 641 94 

Kcaxialni kabel 50 12 0 5 mm o deice 1 m 
s jednim konektorem BNC a dvema bananky 
0 4 mm. Slouzi k propojeni s jinymi zanzenimi. 



Kabel 1AK 645 63 

Koaxialni kabel 50 12 0 5 m o deice 1 m 
s jednim konektorem BNC a dvema bananky 
0 2,3 mm. 

Kabel 1AK 649 83 

Kabel pro pripojeni DMM s merenym objek- 
tem, barvy modre. 

Kabel 1AK 649 89 

Kabel pro propojeni DMM s merenym objek- 
tem, barvy cervene 
Vidlice 1AF 895 43 

Konektor BNC -50 0 slouzi k sestaveni zvlast- 
niho kabelu. 

Svorka 1AF 895 41 

Miniaturni krokosvorka - k nasunuti na ba- 
nanek 0 2,3 mm. 



3. TECHNICKE UDAJE 

3.1. Zakladni udaje 

3.1.1. O b r a z o V k a 
Stinitko: 

ploche s vnitrnim rastrem 
Dosvit: 
stred ni 

Anadove napeti: 

1950 V 

Urychlovaci naoeti: 

10 kV 



Kade/ib 1AK 641 63 

KoaKCMa/ibHbiki Ka6e/ib 50 Om, 0 5 mm p,r\v\- 
HQH 1 M c A3yMji pasbeMaMM Tuna BNC. Oh 
c/iy>KHT A/1J] coeAHHeHMJi c APyrHMM ycipoM- 
CTBaMH. 

Ka6e/ib 1AK 641 94 

KoaKCHa/ibHbiH Kade/ib 50 Om, 0 5 mm, a./im- 
HOM 1 M C OAHM.M paSbeMO.M TMUa BNC H 
AByMH 6aHaHOBbiMM Luience/iyiMH 0 4 mm. Ka- 
6e/ib cyiy>i<nT A/rn coeAHHCHHa c Apy i^-viH 

yCTpOMCTBaMM. 

Ka5e/ib 1AK 645 63 

KoaKCMa/ibHb.M Ka6e/ib 50 Om, 0 5 mm, fijm- 
HOM 1 M C OAHMM paSbCMOM TMTia BNC M 
AByMJi 6anaHOBbiMn ujTence/uiMH 0 2,3 mm. 
Kade.nb 1AK 649 88 

Ka6e/ib f\ns\ noAK/iioMOHM;i DMM c MSMcp^e- 

MblM odbeKTOM. UaGT KaOe/UI - CHHHM. 

Ka6e/ib 1AK 649 89 

Ka6enb coeAHHeHHsi DMM c M3Mep^ie 
MbIM obbeKTOM. l^BeT Ka6e/lJl - KpaCHblM. 

Bki.iKa 1AF 895 43 

PasbeM Tuna BNC - 50 Om. Oh c/iy>KHT fxn'\ 
MOHTei>i<a cneuMa/ibHoro Ka6en?i. 

3a)KMM 1AF 895 41 

MHHUaTIOpHblM 3a>KMM THfUl KDOKO/AH/l A/BI 
yciaHOBKH Ha baHanoRbiM uiience/ib 
0 2,3 MM. 



3. TEXHMMECKklE /^AHHblE 

3.1. OCHOBHbie AtlHHbie 

3.1.1. 3 /I o K T p o H H o /I y M c B a n I p y 6 K a 
S.Kpan; 

n/ioCKHM c BHyipeHHMM pacrpoM 
BpeMf> nocnecBeueHHK; 
cpeAHGG 

HanpjDKeHMG aHOAa’ 

1950 B 

VcKopaKDULAee Hanp«>KeHne; 

10 kB 



Cable 1AK 641 63 

Coaxial cable 50 12, 0 5 mm, length 1 ni, pro- 
vided with two BNC connectors. Serves for 
interconnection with other instruments. 

Cable 1AK 641 94 

Coaxial cable 50 12, 0 5 mm, length 1 m. 
provided with one BNC connector and two 
banana plugs of 0 4 mm. Serves for inter- 
connection with other instruments. 

Cable 1AK 645 63 

Coaxial cable 50 12. 0 5 mm, length 1 m, 
provided with one BNC connecter and two 
banana plugs of 0 2.3 mm. 

Cable 1AK 649 88 

Blue cable for connecting the object to be 
measured to the digital multimeter. 

Cable 1AK 649 89 

Red cable for connecting the object to be 
measured to the digital multimeter. 

Plua 1AF 895 43 

BNC connecting plug of 50 12. Serves for 
comoleting a special cable. 

Clip 1AF 895 41 

Miniature crocodile clip for sliding onto a 
0 2.3 mm banana plug. 



3. TECHNICAL DATA 

3.1. Basic data 

3.1.1. C a t h o d e - r a y tube 
Screen ; 

Flat, with internal graticule 
Afterglow : 

Medium 
Anode voltage: 

1950 V 

.Accelerating voltaae: 

10 kV 
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Vychylovani : 

elektrostaticke v obou smerech symetricke 

Maximalni vyuzitelny rozmer stinitka: 

10 dilku (po 8 mm) v ose X 
6 diiku (po 8 mm) v ose Y 

Typ: 

n/lOIM 



3.1.2. V e r t i k a I n I z e s i i o v a c 

Kmitoctovy rozsah obou konolu: 

ss 0-25 MHz - 3 dB 1 dB 

St 10 Hz-25 MHz - 3 dB 1 dB 

Prodlouzeni nabezne hrany: 

14 nsec 
Prekmit: 

■ ? % 

Druh cinnosti: 
pouze kandl A 
pouze konol B 
dvoukonalove zobrozeni 
oba konoly A B 

prepinani polarity kanalu B |- nebo - pri zo- 
brozeni A-B je koeficient potlaceni souhlas- 
nych signalu (CMRR) nejmene 20 dB pro kmi- 
tocty do 1 MHz 

X - Y zobrozeni 
A kandl vertikdine 
B kandl horizontdine 
Vychybvaci cinitel: 

kalibrovany V 1 1 rozsazich 
2-5-10-20-50-100-200-500 mV/dil 
1-2-5 V/dil 

Presnost vychylovacfho cinitele: 

50/0 

Plynuld zmena vychylovaciho cinitele; 

Ml: 2,5 

Vstupni impedance; 

1 Mf^, 27 pF nesymetricky vstup 



OTK/ioneHMe: 

9 /ieKTpocTaTMMecKoe B 060MX HanpaB/ieHHax, 
CM.MMerpMLlHOe 

MaKCMMa/ibHa-H no/iesHaa n/ioinaAb axpaHa; 

10 /te/ieHHM (no 8 mm) no ocm X 
6 /^e.neHMM (no 8 mm) no ocm Y 

Tnn: 

II/IOIM 



3. 1.2. V c M /I M T e /I b 13 c p r n K a /I i> h o r o 

O T K /I O M C H M H 

/(ManaaoH Macror o6omx Kana/ioB; 

nocT. TOK 0-25 MFu -3^1 /i5 

nepeM. tok 10 Fq - 25 lYlFq - 3 aB i. 1 aB 
VBe/iMMeHkie A/iMie/ibHOCTM nepeAHero cppoHra: 
14 HC 
l3hi6poc: 

Pe>KMM paDuTbi: 

TO/ibKO Kana/i A 
TO/ibKO Kana /1 B 
ABvxKaHa/ibHoe M3odpa>KeHMe 
06 a Kana/ia A ' B 

nepeK/iioncHMe no/nipHociM xaHa/ia B 
-p m/im - , npM M3odpa>KeHMM A-B 
KoacpcljnuneHT noASB/ieuMJi cnH0a3Hbix 
CMTHa/iOB (CMRR) He Menee 20 aB a^ji 
MacTOT AO 1 MFq 
H3o6pa>KeHMe X - Y 
KaHa/i A no sepTMxa/iM 
KQHa/i B no ropM30HTa/iM 
Ko30cpMUMeHT OTKaoHeHMyi: 

Kaan6poBaHHbiM b 11 noAAManasoHax 
2 - 5 - 10 - 20 - 50 - 100 - 200 - 500 mB/ 
/Ae/ieHMe, 1-2-5 B/Ae/ieHne 

TOMHOCTb KOaCpCpMMMeHTa OTK/lOHGHMa: 

5% 

ri/iaBHoe M3MeHeHMe KC30rpMi4MeH ra 
OTK/10HeHM5i: 

npMd/ 1 . 1 : 2,5 
BxoAHbiPi MMneAaHc: 

1 MOm, 27 n(p HecMMerp. bxoa 



Deflection : 

Electrostatic in both directions, symmetrical 

Max. useful screen dimensions; 

10 graduations (8 mm each) in the X axis, 

6 graduations (8 mm each) in the Y axis 
Type: 

11/101M 



3.1.2. Vertical amplifier 

Ranges of the two channels: 

DC 0 Hz to 25 MHz -3 dB 1 dB 
AC 10 Hz to 25 MHz -3 dB 1 dB 
Rising edge extension: 

14 ns 

Overshoot: 

i 5 o/„ 

Operation modes: 

Only channel A 
Only channel B 
Double-channel display 
Both channels A B 

Selectable polarity of channel B; in A - B 
display, the common mode rejection ratio 
(CMRR) is minimum 20 dB at frequencies up 
to 1 MHz 

X - Y display 
A channel vertically 
B channel horizontally 
Deflection coefficient: 

Calibrated in 11 steps: 

2, 5, 10, 20, 50, 100, 200, 500 mV/div., 1, 2, 
5 V/div. 

Accuracy of the deflection coefficient: 

‘5% 

Continuous deflection coefficient control: 

Approx. 1 to 2.5 

Input impedance: 

1 M12, 27 pF, asymmetrical input 
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Max. vstupni napeti: 

pri ss i st vazbe max. 13C V (U.ss -|- U,, sp); 
sln'dava slozka 260 V$$ do 1 kHz 

Synchronizace: 

volba spojena s volbou druhu cinnosti pri 
dvoukanalovem zobrazeni - synchronizace 
kanalu A. 

3.1.3. Amplitudovy kalibrator 

Zdroj obdelnikoveho napeti: 
asi 1 kHz 
Vystupni nopet! : 

600 mVs-s, 60 mVjj 

Presnost kalibratoru; 

1 % pri zat. odporu 1 a v rozmezi okol- 
ni teploty 20 “C az 30 °C. Jinak 3 %. 



3.1.4. Casova zakladna 

Rozsahy casove zakladny: 

1 s/dil az 0,1 «s/dil ve dvaadvaceti cejchova- 
nych stupnich 1:2:5 
Presnost casove zakladny: 

■ 5 V rozmezich 50 ms/dil az 1 ,as/dilek 

: 8 % od 1 s/dil az 0,1 s/dil 

0,5 ^as/dil az 0,1 //s/dil 

Linearita casove zakladny: 

■ 2 % 

Casova lupa: 

lOX^ 

Nejvetsi vychylovaci cinitel 10 ns/dil. Presnost 
mereni s casovou lupou 10 % v rozmezi 
10 % az 90 % casove zakladny. 

Spousteni a synchronizace: 

Spousteni od nabezne nebo sestupne cdsti sig- 
nalu. Indikace cinnosti spoustecich obvodu svitici 
dio dou. 



MaKC. BxoAHoe Hanp5i>KeHMe: 

npH CBH3M nocT. M nepeM. TOKaM mbkc. 130 B 

(UnocT. + Unep. p33. ) ; Hep. COCiaR /1 51 K)IH 3 

260 pa3. AO 1 kT h 

CMHXpOHM3£qH5i: 

cnoco6 CHHxpoHH3ai4MM 3aBMCMT OT pe>KHMa 
paOoTbi, npM AByxKaHa/ibHOM n3o6pa>KeHMH 
- CMHXpOHM3auM5i CMfHd/iOM KaHa/ia A. 



3.1.3. Ka/iM6paTop aMn/inryAbi 

Mctomhmk np5iMoyro/ibHbix niviny/ibcoB: 
npn6/i. 1 kPli 
B bixoAHoe Hanp50KeHne: 

600 mB pa3Max, 60 mB pa3Max 
ToMHOCTb Ka/in6paTopa: 

‘ 1 °/o npM conpoTMB/ieHnn Harpy3KH 1 MOm 
npn TeMnepaiype OKpyxoiOLnero B03Ayxa 
20 - 30 _°C. B npoTMRHOM c/iynae 3 %. 

3.1.4. r e H e p a T o p p a 3 r e p i k h 

/^Hana30H cKopocTM pa3BepTKn: 

1 c/Ao/ieHMe - 0,1 MKc/AO/ieHMe pa36nj Ha 

22 noAAnana30Ha b OTHomeHHH 1:2:5 

ToMHOCTb pa3BepTKn: 

5 % b npeAO/iax ot 50 Mc/Ae/ieHne ao 
1 MKc/Ae/ieHne 

8 o/o b npeAe/iax ot 1 c/Ae/ieHne ao 
0,1 c/Ae/ieHne m ot 0,5 MKc/Ao/ieHMe 
AO 0,1 MKc/AO/ieHne 
/iHHePiHOCTb paSBepTKH. 

2 % 

/lyria: 

10X 

MaKCMMa/lbHblM KOOCt^rpHUHeHT 07K/10HeHM5l 
10 Hc/AeAeHne. TonHocTb pa3BepTKH npM 
Mcno/ib30BaHHM /lyRbi 10 % B npeAO/iax 
10 % - 90 % A^HHbl riMHHM pa3BepTKM 
3anyci< m CMHxpoHH3aun5i: 

sanycK ot nepeAHero h/im 3aAHero cppoHTOB 
CHTHa/ia. HHAHKauM5i paOoTbi cxeMbi 3anycKa 
C flOMOLAblO CBeTOA'-^OAa . 



Max. input voltoge: 

in DC or AC coupling max. 130 V 
(Unc U,\c p): 

AC component 260 V,,j, up to 1 kHz 
Synchronization : 

Selection ganged with that of the operation 
mode, in double-channel disploy the synchro- 
nization is derived from channel A. 

3.1.3. Amplitude calibrator 

Rectangular voltage source: 

Approx. 1 kHz 
Output voltages : 

600 mV.,_,„ 60 mVp_p 
Calibrator accuracy: 

1 % 1 loading and within the am- 

bient temperature range of 20 °C to 30 °C; 
otherwise ; 3 %. 

3.1.4. T i m e b a s e 
Range: 

1 s/div. to 0.1 ,us/div. in 22 calibrated steps 
1:2:5 
Accuracy: 

5 % within the range 50 ms/div. to 1 jus/dW. 

8 °/o from 1 s/div. to 0.1 s/div. and from 
0.5 ^us/div. to 0.1 ^as/div. 

Linearity: 

^ 2 o/o 

Sweep magnification: 

10X 

Max. deflection coefficient 10 ns/div. Measur- 
ing accuracy with magnification employed: 

10 % from 10 °/o to 90 °/q of the time base. 

Triggering and synchronization: 

By the rising or trailing edge of the signal. 
LED indication of the operation of the trigger 
circuits. 
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Druhy spousteni casove zakladny; 

SS - 0 az 10 MHz pri vysce obrazu 1 di'lek; 

10 oi 25 MHz 2 di'lky 

ST — 20 Hz az 10 MHz pri vysce obrazu 1 dilek; 

10 az 25 MHz 2 dilky 

TV — z vestaveneho oddeiovace TV synchronizac- 
nich impuIsLi a pri pozitivni obrazove modu- 
laci. Vyska obrazu min. 2,5 dilku pri 100 % 
pozitivniho videosignalu. Prepinacem rych- 
losti casove zakladny prepina na voibu sni- 
mani V nebo H 

AUT — za nepritomnosti signalu odbiho casova 
zakladna volne, opakovaci kmitocet odpovida 
zarazenemu slupni cas/dilek. Dolni mezni 
kmitocet asi 50 Hz 



VF - stejnosmerna slozka a kmitocty pod 30 kHz 
jsou potlacene. Citlivost pri 50 kHz 1 dilek 



NF - stejnosmerna slozka a kmitocty do 50 kHz 
jsou nezeslabene. Citlivost pri 1 kHz 1 dilek 



Citlivost pri exterm'ch signdlech: 

max. vstLip napeti 5 Mu, 
vcetne ss slozky ve vsech rezimech. Vstupni 
kapacita max. 120 pF, vstupni odpor asi 
1 MQ 

SS - 0 az 25 MHz - 750 mV,, 

ST - 10 Hz az 25 MHz - 750 mV„ 

TV - 2 V„ pri 100 % pozitivniho videosignalu 

AUTO — 50 Hz az 25 MHz — citlivost die zaraze- 
ne vazby SS nebo ST 

VF - 30 kHz az 25 MHz - 750 mV„ 

NF - 0 az 50 kHz - 750 mV,i 



BnAbi sanycKa pasaepiKM! 

riOCT. TOK - 0-10 IVIFU npM BbICOTe OCUH/l/lO- 

rpaMMbi 1 /te/ieHne; 10 - 25 MFn 2 /te/ieHHfl. 
riepeM. TOK - 20 Fn- 10 MFu npri Bbicore oc 
MM/i/iorpaMMbi 1 fle/ieHne; 10 - 25 MFit 2 Ae/ieHHJi: 
TB - OT BCTpoGHHoro cenapoTopa Te/ieBH3noH- 
Hbix cnHxpoMMny/ibCOB npM nono>KMTe/ibHon 
BM/teoMOAy/iJutMM. Bbicora ocn/i/i/iorpaMMbi 
MMH. 2,5 Ae/ieHMM npw 100 % no/io>KHTe/ibHO- 
ro BMAeocMTHa/ia. nepeK/iK)<-iaTe;ieM CKopoc- 
Tn pasBepiKM ycTaHaB/ikiBaeiCfl pe>KMM ku 
ApoBoro n/iB crpoMHoro aanycKa. 

ABTO - npn oTcyTCTBMM cniHa/ia sanycKa re- 
neparop pasBepiKM padojaej b pe>KHMe ao 
TOKO/iedaHMw, MacTOia rioBTopeHMji cooTBex- 
CTByex ycraHOB/ienHOMy SHaMeHHho BpeMfl/ 
/AG/ieHMe. HMwmiJi rpaHH-iHan qacTOxa cocxa 
B/iyjex 50 Tip 

BM - nocTOJiHuaj] cocraB/i^noLnasi h riepeivieH 
Hbie coCTaBaafomMe cnrHaaa Hn?Ke 30 kFh 
noAaBaeHbi. MyacTBnxeabHOCTb 1 Aeaenkie 
na iiacTore 50 kF u. 

H*-! - riocTOflHHaa cocraBaamiuayi m MacTOXbi ao 
50 kFh noAaBaeHbi. MyBCTBMTeabHOCXb 1 ar- 
aenne npH 1 kF u. 



MyBCTBMTeabHOCTb K BHGllJHMM CMTHa/iaM: 

M3KC. BxoAHoe H3np5i>KeHMe 5 B pasiviax 
BKaK)>-ma nocT. cocxaBaaJOLAyK). BxoAHaa eivi- 
KOCTb MaKC. 120 nCp, BXOAHoe conpoTHBaenne 
1 MOm. 

FIoct. TOK - 0-25 MFu - 750 mB pasiviax 
FiepeM. TOK - 10 Fi4-25MFm - 750 mB pasiviax 
TB - 2 B pasMax npM 100% noaowMxeabHoro 
BHAeocMTHaaa 

ABTO - 50 Fi| - 25 MFu - uyBCi BuxeabHOCTb 
B SaBUCMMOCTM OT yCXaHOBaeH HOM CBflSM no 
nocT. TOKy nan no nepeivi. xoKy 
BM - 30 kFu-25M'"u - 750 mB pasMax 
HM - 0-50 kFu - 750 mB pasiviax. 



Time base triggering modes; 

DC - 0 Hz to 10 MHz at 1 div. image height; 
10 to 25 MHz 2 div. 

AC - 20 Hz to 10 MHz at 1 div. image 
height; 10 to 25 MHz 2 div. 

TV — By the built-in TV sync pulse separator 
at positive video modulation. Image height 
minimum 2.5 div. at 100 % positive video 
signal. V or H scan setting by means of 
the time base speed selector. 



AUT — Without trigger signal the time base 
runs freely at a repetition rate corres- 
ponding to the set time/div. Bottom fre- 
quency limit approximately 50 Hz. 



RF - The DC component and frequencies be- 
low 30 kHz are suppressed. Sensitivity at 
50 kHz: 1 div. 

AF — The DC component and frequencies up 
to 50 kHz are not attenuated. Sensitivity 
at 1 kHz; 1 div. 



Sensitivity at external signals: 

(Max. input voltage 5 Vp_,„ including the DC 
component, in all modes of operation. Input 
capacitance max. 120 pF, input resistance 
approx. 1 MO.) 

DC - 0 Hz to 25 MHz; 750 mV„ ,, 

AC - 20 Hz to 25 MHz: 750 mV„ „ 

TV - 2 Vp-,, at 100 % positive video signal 

AUT - 50 Hz to 25 MHz, sensitivity depending 
on the set DC or AC coupling 

RF - 30 kHz to 25 MHz: 750 mVp^p 
AF - 0 Hz to 50 kHz: 750 mVp.p 
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3.15. Horizontal display X-Y 



3.1.5. Horizon talni zobrazeni X-Y 



Kanalem B pri stiaconi tiacitka A a prepnuti pre- 
pinace rio polohy HZ. 



VychylovQCi cinitel : 

2-5-10-20-50-100-200-500 mV/dil 
1-2-5 V/dil 

Presnost vychylovaciho cinitele: 

5% 

Kmitoctovy rozsah: 

0-5 MHz(-3dB) 

Fazovy rozdil mezi X a Y zesilovaci: 

mene nez 5° pro kmitocty 0 az 50 kHz 



3.1.6. Jcisova modulace paprsku 

Vstup „Z“ 

Min. modulacni napeli: 

-3 V 

Max. modulacni napeti: 

-10 V 

Vstup. kapacita : 
asi 40 pF 

Vstup. odpor: 
asi 2,5 kii 



3.1.7. D i g i t a I n I m u I t i m e t r 

3. 1.7.1. Stejnosmerny voltmetr 

Rozsah mereneho napeti 0 az 999 V s automa- 
tickou volbou mericiho rozsahu a indikaci po- 
larity 

Vstupni odpor: 

10 MQ 

Presnost mereni; 

0,5 % 2 rozsahu 1 dig 



3. 1.5. OTK/ioHeHne no 

ropn30HTa/iM - M3o6pa>KeHne 
X - Y 

ripn Ha>KaTHM Ha KHonKy A ocymecTB/iaercM ro- 
pn 30 HTa/ibHoe OTK/iOHeHne CHTHa/iOM Kana/ia B 
npM oAHOBpeMeHHOM nepeK/iHDMeHMH nepeK/iio- 
uare/ifl pasBepjKM b nono>KeHne ( M. 
Ko30q3m4H6HT OTK/ioHeHki«: 

2 - 5 - 10 - 20 - 50 ' 100 - 200 - 500 mB/ 
/AeneHMe, 1-2-5 B/Ae/ieHne 

ToUHOCTb I<O3q30MUHeHTa OTKnOHeHMJi: 

5% 

/^uanasoH uacTor: 

0-5 iVlFu ( - 3 aB) 

Pa 3 HOCTb cp 33 CMTHa/lOB yCH/lHTC/lOM 
ropn 30 HTa/ibHoro u BepTHKa/ibHoro otk/iohchmji: 
MGHee 5° i\n9\ uacToi 0 50 kFli. 



3.1.6. IVl o A y n ^ Li M /I y M a 11 o p K o c T M 
Bxoa «Z'.< 

MMHmVia/lbMOU HaiipH)KUHMU MOAy/lHUHH; 

- 3 B pa3Max 

MciKCHMa/ibHoe HaiipMweHue moay/i^Uhh; 

- 10 B pa3Max 
BxoAHaa eMKOCTb: 

npn6/i. 40 nC() 

BxoAHoe conpoTHB/ieHue: 
npn 6 /i. 2,5 kOm 



3.1.7. U H cp p o B o H M y a b T u M c r p 

3. 1.7.1. BoabTMerp noCTOJiHHoro roxa 
/IkianaaoH n3Mep5ieMoro Hanpa>KeHHJ!; 

0 ^ 999 B c aBTOMajHMecKOM ycTanoBKOM 

npeAsaa h uHAMKauueM noasipnocTu 
BxoAHoe conpoTMBaeHMe: 

10 MOm 

TOMHOCTb M3MepeHH5i; 

0,5 % OT npeAeaa 1 eAHHupa 



By channel B wilh push-button "A" depressed 
and speed selector set to "HZ". 



Deflection coefficient. 

2, 5, 10 20, 50, 100, 200, 500 mV/div., 1, 2, 
5 V/div. 

Accuracy of the deflection coefficient: 

^ 5% 

Frequency range: 

0 Hz to 5 MHz (-3 dB) 

Phase difference between the X and Y amplifiers- 
Less than 5® at frequencies within the range 
0 Hz to 50 kHz 



3.1.6. Beam brightness modulation 
Input "Z ' 

Min. modulating voltage: 

-3 V„.„ 

Max. modulating voltage: 

-10 V„ ,, 

Input capacitance: 

Approx. 40 pF 
Input resistance: 

Approx. 2.5 kl2 



3.1. /. Digital multimeter 

3. 1.7.1. DC voltmeter 

Voltage measuring range: 

0 V to 999 V, v/ith automatic range setting 
ond polarity indication 
Input resistance: 

10 Ml> 

Measuring accuracy: 

0.5 % of the range 1 digit 
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3. 1.7. 2. Stn'davy voltmetr 

Rozsah mereneho napetf : 

0 az 99 V s automatickou volbou rozsahu 

Kmitoctovy rozsah: 

40 Hz az 1 kHz 
Vstupni odpor: 

na zoklodnim rozsahu (999 mV) 2 
na ostatm'ch rozsazich 1 
Fresnost mereni: 

1 % z rozsahu ' 2 dig 

3. 1.7. 3. Ohmmetr 

Rozsah merenych odporu: 

0 LI az 9.99 MQ 
Fresnost mereni: 

■ 1 % z rozsahu ' 2 dig 

3.1. 7. 4. Mereni teplot 

Rozsah merenych teplot: 

— 20 °C az -)-150°C s kontaktni' sondou 

Fresnost mereni: 

’ 3C 

3.1. 7. 5. Mereni casovych useku 
Rozsah mereni: 

9 s az 1 fzs podle nastaveneho rozsahu casove 
zakladny 
Fresnost mereni: 

0,2 % z udaje ■- 1 dig -f chyba casove 
zakladny. 

3.2. Pracovni podmi'nky 

Frovozni teplota : 

-f 5°C az -i-40°C 
Relativni' vihkost: 

40 o/o az 80 % 

TIak vzduchu : 

86 000 Fa az 106 000 Pa 



3. 1.7. 2. Bo/ibTMejp nepeMeHHoro TOKa 

/^ManaaoH MSMepfleivioio HanpyuKeuMfl: 

0 - 99 B c aBroMaiHMecKoPi yciaHOBKOPi 
npe/ie/ia 

/iManasoH uacTOj: 

40 Fu - 1 kFu 

BxoflHoe conpoTMB/ieHMe: 

Ha OCHOBHOM npe/ie/ie (999 mB) 2 MOm Ha 
ocTa/ibHbix npeAe/iax 1 MOm 
TOMHOCTb H3Mep9HHa: 

‘ 1 % OT npeAe/ia 2 eAUHHMbi 

3. 1.7. 3. Ommgtp 

/InanasoH ki3Mep«eMbix conpoTHB/ieuMpi: 

0 Om - 9,99 MOm 

ToMHOCTb n3MepeHHfi: 

■'z 1 % o r npefle/ia ± 2 eAUHUbi 

3. 1.7.4. MiMepcHHe leMneparypbi 

Dnana30H M3MepfleMbix TeMneparyp: 

OT -20°C AO -f-150°C C KOHiaKTHblM 
30HAOM 

TOMHOCTb M3MepeHM5i: 

! 3"C 

3.1.7.!). MsMcpcHHe HurepBa/ia BpeMeHM 
/lnana30H M3MepeHMH; 

OT 9 C AO 1 MKC B 3aBMCHMOCTM OT yCTaHOB- 
/leHHoro npeAe/ia pa3BepTKn 
ToHHOCTb H 3 MepeHHa: 

: 0,2 % OT noKa3aHHH ' 1 eAUHMLia -| rio- 

rpeiiJHocTb pa3BepTXM 

3.2. Vc/iOBM« aKcnnyaTaMMM 

Padouaa TeMnepaTypa: 

OT +5°C AO +40 °C 
OTHOCMTe/ibHaa B/ia>KHocTb B03Ayxa: 

40 % - 80 % 

T^aB/ieHMO B03Ayxa: 

86 000 na - 106 000 Ha 



3. 1.7.2. AC voltmeter 

Voltage measuring range: 

0 V to 99 V, with automatic range setting 

Frequency range: 

40 Hz to 1 kHz 
Input resistance: 

2 M12 within the basic range (999 mV) and 

1 Mf2 in all the other ranges 
Measuring accuracy: 

1 % of the range 2 digits 

3. 1.7.3. Ohmmeter 

Resistance measuring range: 

0 12 to 9.99 MQ 
Measuring accuracy: 

+ 1 % of the range ‘ 2 digits 

3. 1.7. 4. Temperature measurement 

Temperature measuring range: 

-20 C'^ to +150°C, with contact probe em- 
ployed 

Measuring accuracy: 

- 3:’C 

3.1. 7.5. Time interval measurement 
Measuring range: 

9 s to 1 jus, depending on the set time base 
range 

Measuring accuracy: 

■ 0.2 % of the reading 1 digit + time 

base error 

3.2. Working conditions 

Ambient temperature range: 

-f-5°C to +40 °C 
Relative humidity range: 

40 o/o to 80 o/o 

Atmospheric pressure range: 

86,000 Pa to 106,000 Pa 
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Pracovni poloha pristroje: 
libovolna 
Napajeni : 

ze stri'dave site 220 V, 50 az 60 Hz 
Drub napajeciho proudu: 

stridavy sinusovy se zkreslenim mensi'm nez 

Prikon : 

100 VA 

Jisteni osciloskopu: 

T 0.4 A/250 V 

Jisteni multimetru: 

T 0,08 A/250 V 
Vnejsi magneticke pole: 
zonedbatelne 
Vnejsi elektricke pole: 
zonedbatelne 

3.3. Vseobecne udaje 

Bezpecnostni tn'do: 

ph'stroj je proveden v bezpecnostni tride I 
podi CSN 35 6501 



Osozeni : 

1 obrozovko 

43 integrovonych obvodu 
1 19 tronzistoru 
133 diod 

Rozmery pristroje: 
vyska 157 mm 
sirka 415 mm 
hloubka 550 mm 
hmotnost 16 kg 

Rozmery zaableneho pristroje: 
vyska 436 mm 
sirka 646 mm 
hloubka 816 mm 
hmotnost 24 kg 



Padouee no/io>KeHMe npudopa! 

/iio 6 oe 

riMTaHMe: 

OT C6TM nepeM6HHoro TOKa 220 B, 50 - 60 fq 
Bma TOKa nnraHMa: 

CMHycoMAa/ibHbiM c KHM Meriee 5 % 

□ oTped/ifleMaq MOLUHOcrb: 

100 BA 

3aLquTa ocqH/i/iocKona: 

T 0,4 A/250 B 

3aiu,uTa My/ibTHMerpa: 

T 0,08 A/250 B 
BneiUHee MarHMTHoe none: 
npeHe6pe>KMMO Ma/io 
BneiUHee 3 /ieKrpni-iecKoe none: 
ripeHe6pe>KMMO Ma/io 

3.3. OdiuMe flanHbie 
K/iacc 6 e 3 onacHocTn: 

Mcno/ineHMe npn 6 opa cooTBercTByeT K/iaccy 
deaonciCHOCTH I no '“ICH 35 6501 



PadoMMM KOMn/ieKT 3/ieivieHT0B: 

1 3/ieKTpoHHO-/iyiieBafl rpydKa 
43 MHxerpa/ibHbie MMKpocxeivibi 
119 TpaH3MCTOpOB 

133 AHO/ta 
Pa 3 Mepbi npn6opa: 

Bbicora 157 mm 
LLJM pMHa 415 MM 
r/iybMHa 550 mm 
M acca 16 kp 

Pa3Mepbi ynaKOBaHHoro npn6opa: 
UJMpMHa 646 MM 
Bbicora 436 mm 
r/iy6nHa 816 mm 
M acca 24 Kr 



Working position of the instrument: 

Arbitrary 
Powering : 

By AC mains of 220 V 50 to 60 Hz 
Powering current: 

Sinusoidal AC of less than 5 % distortion 

Power input: 

100 VA 
Protection : 

Of the oscilloscope: 

By a fuse T 0.4 A/250 V 
Of the multimeter: 

By a fuse T 0.08 A/250 V 
External magnetic field: 

Negligible 

External electric field; 

Negligible 



3.3. General data 

Intrinsic safety: 

The instrument meets the stipulations for in- 
trinsic safety Class I. according to the Cze- 
choslovak Standard CSN 35 6501, in accor- 
dance with the pertaining lEC Recommendat- 
ion (No. 348, 1971). 

Complement: 

1 CR tube 

43 Integrated circuits 
1 19 Transistors 
133 Diodes 

Dimensions and weights: 

Instrument unpacked: 

Height 157 mm 
Width 415 mm 
Depth 550 mm 
Weight 16 kg 
Istrument packed: 

Height 436 mm 
Width 646 mm 
Depth 816 mm 
Weight 24 kg 
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8 — Budic zpo^rovaci linky 

9 — Zpozd'ovaci linka 

10 — koncovy vertikaini zesilovac 

11 — Synchronizacni zesilovac B 

12 — Synchronizacni zesilovac A 

13 — Synchronizacni zesilovac A • B 

14 — Diodova hradia 

15 — Vystiipni synchronizacni zesilovac 

16 — Zesilovac horizonlalniho zobrazcMii 

17 — Ridici obvod 

18 — Vstupni synchronizacni zesilovac a obvod A I 

19 — Vstup externiho signalu pro spousteni a syncluoni- 

zaci 

20 — Prepinac zdroje signalu a funkco spoustecich obvodu 

21 — Oddclovaci, Ivarovaci a pTcpinaci obvod pro TV syn- 

chronizaci 

22 — Tvarovac s volbou urovne spousteni 

23 — Obvod aulomatiky a indikace cinnosti spousteni 

24 — Svitici dioda pro indikaci cinnosti spoustecich ob- 

vodu 

25 — Zdroj piloveho prubehu 

26 — Prepinac cas/dilek 

27 — Prepinac funkce casove zakladny na A - Y/B - X, 

TV - V/7V - H 

28 — Horizontalni predzesilovac 

29 — Horizontaini zesilovac, koncovy slupeii 

30 — Z zesilovac 

31 — Ext. vstup Z zesilovace 

32 — Kalibrator 

33 - Zdroj VN 

34 — Zdroj NN 

35 — Vstup sit'oveho napeti 



4.2. Blokove schema DMM 

36 — Vstupni delic 

37 — Vstupni zesilovac 

38 — Usmornovac s filtrem 

39 — Zdroj konstantniho proudu 



8 - Bo36y -ii^TC/ib ( 1 UHMM jaAep>KKU 

9 - 71mhu‘i 3a/top)KKM 

10 - OKOHeMHbiii ycM/mTo/ib uepruxa/ibHoi o oiKrioiiennn 

11 - VcM/mre/ib cMHxpoHH3iiuuu 8 

12 - VcM.'iure/ib CMMxpoH.’sauMM A 

13 - VcM/ime/ib cMHxpoHM3aunM A 8 

14 - /iMo^Hbie bchth/im 

15 - BblXOAMUM yCM/IUre/lb CMIIXpOHM3ilUHU 

10 VcM/iure/ib i opnaoti ru/ib;ioru o i k/k)ho‘HUv> 

17 - CxoMci yripan/teHMH 

18 - Bxoahom yoM/imO'/ib oMuxp ohm iiiuuM M cxevui t 

19 - Bxoa BHeLLinero cMrHa/ia 3 aiiycKa m cmmxpohm3:ihmh 

20 - riepeK/iiOMdTefib mctomhmku CMr.Ha/ioB m pe>i<MMa pa- 

ooTbi cxewbi aanyexa 

21 BygiepnaH, 0opiv.Mpyioiiian m iKjpeK/iiO'iaKJiuan cx(;mu 
A mi TB cuiixpoHM3auMM 

22 KacKa/i. cpopMM[)OBanMn c yciaHouxoM ypoBiui ja 
iiycxa 

23 - Cxewa amoMaTMKM m MHA>^KauMM padoibi exeMbi 

janycKa 

24 - CboioamO/I MMAHKaiiMM paPoibi cxcMbi 3aiiycKa 

25 - McTOvIHMK MM/IOo6pa3HOrO HUnpH>KOHMH 

26 - nepoK/iioMUTe/ib BpeMn/Ae/ieHMe 

27 nepcK/iiouaTe lb poKMwa paaBepixM A Y/l-5 X, 
KaApbi/TB - erpoKM 

28 np.JAycM/iMTe/ib ropM30H laabHoro OTK/iOHenMH 

29 - YcMaMTeiib ropn30HTa/ibHoro OTK/iOHeiiufl, oKOtieimbm 

xacKaA 

30 - VcMaMTe/ib Z 

31 - Bhciiihmm bxoa ycu/iUTemi Z 

32 Ka/mbparop 

33 - Mcto-ihmk BH 

34 - Mctouhmk HH 

35 - Bxoa Haiipn>KeHM>i ceiM 



4.2. B/io!< - cxeivia MIVIM 

3(3 - Bxoahom AeiiMTo/ib 

37 - BxoAHoii ycMaureab 

38 - BbinpriMMTe/ib c 0MnbTpoM 

39 - Mctomhmk nocTOHHHoro roxa 



8 — Drive; of the delay line 

9 - Delay line 

10 — Final vertical amplifier 

11 — Synchronizing amplifier B 

12 — Synchronizing amplifier A 

13 — Synchronizing amplifier A ’ B 

14 - Diode gates 

15 - Syndironizing output amplifier 

16 - Horizontal display amplifier 

17 - Cont'ol circuit 

18 - Synchrcnizi.ig input amplifier and . t circuit 

19 - Input for external triggering and synchronization 

20 - Selector of the signal source and operation mode of 

the trigger circuits 

21 - Separating, shaping ond switching circuit for fV 

synrhronizotion 

22 — Shaper with trigger level su’l rction 

23 - Circuits ol the automatics and tiiggeiing indicator 

24 - LED indicating operation of the trigger circuits 

25 — Sawtootli voltage supply 

26 - Selector switch TIME/DIV. 

27 - Time bose funct-on selector: 

A - Y/B - X, TV - V/TV - H 

28 - Horizontal preamplifier 

29 - Horizontal amplifier, final stage 

30 — Z ampli.her 

31 - External input of the Z amplifier 

32 - Calibrator 

33 - HV supply 

34 - LV supply 

35 - Mains voltage input 



4.2. Block diagram of the digital multimeter 
Explonalions to Fig. 2: 

36 - Input divider 

37 - Input amplifier 

38 - Rectifier with filter 

39 — Constant current supply 
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-220 V 



40 - Prevoclni'k teplota - napeti' 

41 — Obvod absolutni hodnoty 

42 - Filtr 

43 — Milivoltrnetr 

44 — Displej 

45 — Komparator zoporneho znamenka 

46 — Komparotor minirno 

47 - Kompa rotor moximo 

48 — Monostobilni klopny obvod 

49 - Ovlddoci logiko 

50 - Zdroj nopojeciho nopeti 

4.3. Popis blokovclio zapojeni 

Funkci celeho prfstroje objasnf biokove zopojenf 
na obr. 1. Pn'stroj obsahuje tyto hlavni casti : ver- 
tikalni zesilovac (bloky 3 a 17), obrazovku, caso- 
vou zakladnu (bloky 18 az 26), horizontalni zesi- 
lovac (bloky 16, 28, 29), prepfnac funkce zobra- 



40 - r)peo6po30B3Tc/ib Te.Mnepaiypa - HunpsDKeiiMn 

41 - CxcMu ii6 :o/iK)THoro 3HcHienmi 

42 - (I)M/IbTp 

43 - Mn/1/IHrjo/U.TMeTp 

44 - Ancn/ieii 

45 - KoMnaparop orpMuaTenbUoro 3naKa 
40 - KoMiiaparop M'/niHwyMa 

47 K()Miia[)aiop MaKCHMyiva 

48 Tpurrop c o;tnnM yciOMMnnbiM cocToaHneM 

49 - /lorMKa ynpaa/ieHUH 

50 - Mctomhmk Hanp5i>KeHMsi iiMTaHMsi 

4.3. OnMcaHMe 6noK - cxeivibi 

ripMHUMn AePicTBMst npn6opa BbijeKaer H3 
6 /iok - cxc-Mbi Ha pMc. 1. npwbop cn.aepwMT c/ie- 
AytoiuMe ocHOBHbie iiacTn: ycki/iMie/ib sepiMKa/ib- 
Horo OTK/10H6HH9 (6/iOKM 3 M 17), 3/lT, reHGpa- 
Top pasBepTKM (6 /iokm 18-26), ycM/iMie/ib ro- 
pH3OHTa.1bH0r0 OTK/10HeHM9 (6/lOKH 16, 28, 29), 



40 — TempsratLire-to-voltage converter 

41 — Circuit of the absolute value 

42 - Filter 

43 — Millivoltmetet 

44 — Display 

45 — Negative sign comparator 

46 — Minimum comparator 

47 — Maximum comparator 

48 — Monoslable flip-flop circuit 

49 — Control logic 

50 — Powering voltage supply 

4.3. Description of the block diagrams 

The operation of the whole BM 550 instrument i 
elucidated in Fig. 1. The main parts of the in 
strument are as follows: Vertical amplifier (block 
3 and 17), CRT, time base (blocks 18 to 26), ho 
rizontal amplifier (blocks 16, 28, 29), display mo 
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zeni (blok 27), Z-zesilovac (blok 30), kalibrator 
(blok 32) a napajecf zdroje (bloky 33 a 34). Na- 
pajec tvori blok 35 Proioze multimetr je v pod- 
state samostatnou jednotkou, ma vlastni blokove 
schema. Cfsiovanf bloku navazuje na poradi ci- 
slovani bloku osciloskopu. Hlavni funkce multi- 
metru plni pri mereni stejnosmernych napeti blo- 
ky 36, 37 a 41, stn'davych napeti bloky 36 az 38, 
mereni odporu bloky 36, 37, 39 □ 41, mereni te- 
ploty blok 40 a mereni A t blok 18. Bloky 42 az 
49 jsou vzdy ve funkci a vyhodnocuji merene na- 
peti a ri'di automatickou voibu rozsahu a obvody 
displeje 44. Blok 50 je samostatny napajeci zdroj, 
spojeny s plovouci zemf multimetrem. Soucinnost 
jednotlivych bloku je bhze popsana v kapitole 
,;Podrobny popis zapojeni". 



5. POKYNY PRO VYBALENI A PRIPRAVU 
PRiSTROJE K PROVOZU 

5.1. Vybaleni pri'stroje 

Pristroj zabaleny vyrobcem umistete tak, aby byl 
pri vybalovani v pracovni poloze. Vlastni pristroj 
je vsunut do obalu z polyetylenu. Na pristroji jsou 
umisteny sacky s vysousedlem. 



Doporucujeme obal odstrihnout v miste svareni 
tak, aby v nem mohl byt pristroj skladovan (po- 
kud neni pouzivan k mereni) nebo prepravovan. 



nepeKniOMaie/ib pe>KHMa paseepTKM (6 /iok 27), 
ycM/ikiTe/ib Z (6/iok 30), Ka/indpaTOp (6/iok 32) 
M MCTOMHMK RMTaHHJI (6/lOKM 33 M 34). CejeBOM 
BbinpaMMre/ib - oto 6/iok 35. Bbhay Toro, mto 
M y/ibiMMerp npeACTaB/iaei co6oh npaKTMuecKM 
caMccToare/ibHoe ycrpoiiCTBO, Hero cocraB- 
/lena caMOCTOflTe/ibHa^ cxeivia. HyMepaun5i 6no- 
kob My/ibTMMeTpa yiB/ineicJi npoAO/iM<eHMeM Hy- 
MepaHMM 6/IOKOB 0 CUH/l/ 10 CK 0 na. OCHOBHbIMH 
6/lOKaMM My/lbTMMeTpa npH MSMepeHMM nOCTOJlH- 
Horo Hanpa>KeHMfl riB/i^iOTCfl 6 /iokh 38, 37 m 41, 
npu MSMepeHMM nepeMeHHoro HanpR>KeHMfi - 
6 /ickh 33 - 38, opn MsiviepeHMM conpoTMB/ieHHA - 
6/iokm 38, 37 h 41, npM nsMepenMM TeMnepajy- 
pbi - 6 /iok 40 H npi/i M3MepeHMM At - 6/iok 18. 
6/ioku 42 - 49 paboraiOT npM scex pe>KHiviax: oh/I 
o6pa6aTb!Baior HSwepJieMbie Hanp?i>KeHMji m 
ynpaB/i5i?OT aBTOMaTHMCcxoft ycraHOBKOM npeAe- 
/lOB cxeM AHcn/ien 44. B/iok 50 - oto caMOCxoa- 
re/ibHbm mctouhmk rinranHJi c n/iaBaioiuePi sew- 
/leu. coeAHHeHHbm c My/ibi mvieTpOM. npuHUkin 
AOMCTBHn oTAe/ibHbix 6/ioKOB 6o/iee iioapo6ho 
onMCbisaercfl b r/iaBe «rioApo6Hoe onncaHne 
cxeMbi». 



5. YKA3AHH^1 HO PACHAKOBKE 
PI nOArOTOBKE nPMBOPA 
K SKCn/lYATAUMM 

5.1. PacnaKOBKa npn6opa 

npn6op, ynaxoBaHHbiH Ha 3aBOAe-n3roTOBWTe/ie, 
c/ieAyer pa3BopaMHBajb b pa6oueivi no/io>KeHnu. 
flpudop ycTanoB/ien b odeepixe H3 no/in3TH/ie- 
Ha. Ha npudope pacno/io>KeHbi MemouKH c AerM- 
ApaiopoM. 

PeKOMeHAyeTCfj pa3pe3ajb o6o/ionKy s od/iacru 
LUBa M Mcno/ib30Barb ee npH nocrieAyfoineivi xpa- 
HeHMM npn6opa {ec/i-^ oh ne Mcno/ibsyeicji) h/im 
npM eio TpaHcnopi upoEKe. 



de selector (block 27). Z amplifier (block 30), ca- 
librator (block 32) and power supplies (blocks 33 
and 34) with mains supply (35). As the multimeter 
is basically a separate unit, it has its own dia- 
gram (Fig. 2), in which the numbering of the 
blocks continues. The main operation modes of 
the multimeter are carried out by the following 
blocks: In the measurement of DC voltages, by 
blocks 36, 37 and 41; of AC voltages, by blocks 
36 to 33; of resistances, by blocks 36, 37, 39 and 
41; of tempera ture.<=, by block 40 and of At by 
block 18. The blocks 42 to 49 operate all the time 
and evaluate the measured voltage, control the 
automatic range selection and the display cir- 
cuits (44). Block 50 is a separate power supply 
connected to the multimeter with floating earth. 
The co-operation of the individual blocks is des- 
cribed in detail in Section 8. - "Detailed des- 
cription of the circuitry" - of this Manual. 



5. INSTRUCTIONS FOR UNPACKING THE 
INSTRUMENT AND FOR ITS PREPARATION 
FOR USE 

5.1. Unpacking the insirument 

The BM 550 instrument in its original packing 
has to be placed on a work bench so that during 
unpacking it is in its v/orking position. The in- 
strument proper is in a polyethylene cover and to 
it are attached bags containing a desiccant for 
protection against moisture. 

It is advisable to cut open the cover where it is 
sealed by welding, so that it can serve for stor- 
ing the instrument wher: it is not being used (for 
measuring), or for protection during transport at 
a later date, 
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5.2. Skladovani 

Pnstroj skladujte pokud mozno v mfstnosti se 
stalou pokojovou teplotou. Pri deletrvajfcich pre- 
stavknch v pouzivdnf prfstroje vsunte pristroj do 
sacKU z polyetylenu a ulozte do krobice, ve ktere 
byl dopravovon. Chrante pristroj pokud mozno 
pred prudkynni zmenami teplot, vihkem a aore- 
sivnim prostredim. 



5.3. Pri'prava mereni 

Pristroj je cd vyrobce nostaven no napeti 220 V. 



5.4. Umi'steni pristroje 

Pro sprdvncu funkci prfstroje je nutne, zejmena 
pri zvysene okolni teolote, umfstit pristroj tak, oby 
byl dostatecne ochlozovon. Z toho duvodu je nut- 
no dbot, oby vetracf otvory jak ve spodnf desce, 
tak otvory v hornim krytu byly prfstupne proudu 
yzduchu. Soucasne je nutno dbat, oby chladicf 
zebra s vykonovymi tranzistory, umfstena na zad- 
nf strane prfstroje, byla dostatecne chlazena. 

Nedodrzenf techto zasad muze mft za nasledek 
prehratf vnitrnfho prostoru prfstroje, a tfm muze 
dojft k zhorsenf vlaslnostf, eventualne k poskozenf 
prfstroje. 

Poznamka : 

Pokud by pri vybalovanf prfstroje bylo zjisteno 
podstatne poskozenf obalu, zkontrolujte pred 
uvedenfm do provozu, zda nebyl poskozen i prf- 
stroj. 



5.2. XpaueHMe 

□ pudop cne/iyer xpauHTb no bo3moh(hoctu b no- 
MeijueHMH c nocTOJiHHoPl KOMnaiHoPi leMnepary 
poM ripM A/iHTe/ibHbix nepepbiBax b pa6oxe npu- 
oopa, ero c/ieAyer CHa^AHXb noauoTM/ieHOBoPi 

CbBepiKOPi H nO/10>KMTb B fllAMK, B KOTCpOM OH 
6bin nocTas/ieH. 

ripn6op CAeAyer saiAULAaTb ot pesKnx MSMeHe- 
HMH TeivinepaTypbi, or Baaru m ot arpeccHRuou 
cpeAbi. 



5.3. rioAiCTOBKa Ana n3MepeHMM 

npn6op Ha 3aBOAe-M3roTOBMTeae ycTaHORaen na 
nanp5!>KeHkie ceiu 220 B. 



5.4. PacnonoweHMe npn6opa 

npaBMAbHOH padoTbi npn6opa HeodxoA^vio 
obecneMHTb ero HaAe>KHoe ox/iawAeHkie ocoben 
HO ripn noBbiLueHHOH TeivinepaType OKpy>:<aK)me- 
ro BOSAyxa. noaroiviy caeAyeT odecneuHTb cbo- 
doAHb.'M Aocryn B03Ayxa k OTBepCTMaivi b HkOKHeu 
H BepxHew KpbiiuKax. /laaee caeAyer odecneuMTb 
AocraTOMHoe oxaawAeHMe paAnaropoB c mola- 
HbiMM TpaH3MCTopaiviM, pacnoao>KeH H bix Ha saA- 
H6M CTeHxe npn6opa. 

HecodaroAGHMe stmx npHHi 4 nnoB MO)i<eT npHBec- 
rki K neperpeBy BHyipennero npoCTpancTBa npn- 
6 opa c nocaeAyKDLMMM yxyALueHMeivi ero napa- 
MeipOR HAM BbixoAOM iipudopa H 3 crpofl. 

npMMeMaHMe: 

Ecam npM pacnaKOBKe npn6opa o6Hapy>KeHO cy- 
lAecTBeHHoe HapyrneHMe rapbi, to caeAyex npo- 
KOHTpOAMpOBaTb COCTOAHkie Hpudopa riepOA RIO 

nycKOM B OKCnayaTaMkiio. 



5.2. Storage 

The instrument has to be kept, as far as possible, 
in a room where the temperature is constant. 
During lengthy pauses in its use, the instrument 
should be placed in its polyethylene cover and 
then m the box in which it arrived from the ma- 
kers. I he instrument has to be protected well 
against sudden temperature changes, from mois- 
ture and aggressive environments (See also Sec- 
tion 11.) 



5.3. Preparation for a measurement 

The instrument has been set by the makers for 
220 V powering. If necessary, switching over to 
120 V can be carried out with the mains selector 
switch on the back panel. 



5.4. Positioning of the instrument 

In order to ensure correct operation of the in- 
strument, it is essential, especially at raised am- 
bient temperatures, to position it so that it is 
cooled adequately. Therefore, caie must be taken 
that the vents in its base plate, as well as those 
in the top cover are not obstructed, i. e. they 
must be free for air circulation. Also it is essen- 
tial to ensure that the ribbed heat sinks of the 
power transistors mounted on the back panel of 
the instrument are sufficiently air cooled. 
Neglecting of these rules can result in over- 
heating of the interior of the instrument and 
thus in worsening of its properties or even in 
damage to it. 

Note: 

If the packing of the instrument has incurred 
heavy damage during transport, then before be- 
ing set in operation, it is necessary to ensure 
that the instrument itself has not suffered any 
damage. 
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6. NAVOD K OBSLUZE A POUZiVANi 
6.1. Pohled na predni pane! 



6.2. Pohled na zadni panel 



6 HHCTPYKI4MJ1 OO 3KCn/lYATAUlM(/I 6. IN.STRUCTIONS FOR ATTENDANCE AND 

USE 

6.1. nepeflHew naHe/iM 6.1. View of the front panel 




Obr. 3 I'Mc. 3 Fig. 3 



6.2. 3a/iHeM naHe.in 



6.2. View of the back panel 




Obr. 4 Phc. 4 Fig. 4 
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6.3. Popis funkcc oviadacich prvku 

6.3. 1. Oviadacf prvky obrazovky 



0 - regulace jasu zarovek prosvetiujicfch rastr 
pred obrazovkou 

— regulace jasu stopy na obrazovce 

0 - regulace ostrosti stopy na stinitku 

0 - spolecne s regulaci ostreni k dosazeni 

optimdini ostrosti stopy na stinitku 



6.3.2. Oviadaci prvky vertikalniho 
zesilovace 

Funkcni tiacitka - ctyri tiacitka, jimiz se voli drub 
vertikalniho zobrazeni 

Pri sepnuti tiacitka : 

„A" — Jednokandlovy provoz — na stinitku se 
zobrazuje pouze signal kancilu A. Pri pfe- 
pnuti radice casove zdkiadny do prove 
krajni polohy oznacene „X" je zajisteno X - 
— Y zobrazeni. Signal kanalu A se zobrazuje 
vertikdine (Y) a signal kandiu B morizontdl- 
ne (X). 

,.A - B" — Dvoukiandlovy provoz — na stinitku se 
zobrazuji simultdnne oba signdly A i B. In- 
torni spousteni a synchronizace casove zd- 
kiadny jsou odvozeny od kandiu A. Pri rych- 
lostech casove zdkiadny 1 sec/dil az 
ICO ,asec/dil jsou oba kandly prepindny 
V rytmu kmitoctu 100 kHz (chopped), pri 
vyssich rychlostech 50 ,«5ec/dil a vice, se ka- 
ndly prepinaji po kazdem odbehu casove zd- 
kiadny (alternate). 

..A B' — Dvcukandlovy provoz — na stinitku se 
zobrazuje bud' soucet nebo rozdil signdlu 
privedenych na vstupy kandiu A a B. Volba 
souctu nebo rozdilu se provddi tiacitkem po- 



6.3. OnMcaHMe oneivieHTOB YnpaB/ieHH5i 

6 . 3 . 1 . 3 /ieMeHTbi ynpaB/ieHna 
3/ieKTpoHHO-/iy>-ieBOki 

T p y 6 K o Pi 

0- - pery/iHpOBKa qpKOCTH /laMnoueK, 

noAcseukiBaioiuMX pacip 
- pery/inpoBKa JipKOCTM naiHa Ha SKpaHe 

0 - CpOKyCHpOBKa 

^ - Aono/iHMTe/ibHaa pery/iwpoBKa f\r\9\ 

AOCTM>KeHUa OnTMMa/lbHOpl CpOKyCMpOB- 
KH narHa 

6 . 3 . 2 . 3 /] e M e H T bi y n p a b /i e h m h 
ycH/iMTe/ieM BepiMKa/ibHoro 
OTK/lOiieHMa 

KhionKH pe>KHMa padorbi - uerbipe khoukh 

ycTaHOBKM pe>KMMa padoibi ycn/iHTe/iji BepjM- 

Ka/ibHoro OTK/iOHeHMa. 

ripki Ha>KaToPi KHonxe: 

«A» - oAHOKaHaabHbiPi pe>KMM padoibi. Ha 3Kpa- 
He H3odpa>KaeTCJ! TO/ibKO CMTHa/i Kaua/ia A. 
ripM nepeKynoueHMH nepeK/iiouaTe/ia pas- 
BOpTKM B no/io>KeHHe «X>> ycTaHaB/inBaeTC« 
pe>KHM M3o6pa>KeHna X - Y. CnrHa/i Kauana 
M3odpa>KaeTC5i no BepTHKa/in (Y) m cnrHa/i 
Kana/ia B - no ropn3OHT0/in (X). 

«A - B» - Any.xKana/ibHbiPi pe>KHM padorbi. Ha 
oKpane M3o6pa>i<aiOTC5i noouepoAHO o6a cm 
iia/ia A H B. BiiyipenHHM 3anycK h cuHxpo 
HHBaumi pa3BepiKM ocyLMecTBrmioicyi or xa- 
na/ia A. npM CKopocT^x paasepiKM 1 c/ac- 
/leHMe - 100 MKc/Ae/ieHMe o6a xaHa/ia nepe- 
K/llOMaK)TC5l C UaCTOTOH 100 kTu, npw CKO- 
pocrn 50 MKc/Ae.neHkie h donee o6a Kana/ia 
KOMMyTnpyiOTC5i noc/ie xa>KAOio npHMOro 
XOA3 pasBepTKM. 

«A ' B» - AH0cpepeHUHa/ibHbiPi pe>KHM pa6o- 
Tbi. Ha 3 KpaHe n3o6pa>Kaeic?i cyM.via m/ih 
pasHOCTb cHTHa/iOB, noA^B aeivi bix Ha bxoabi 
Kana/ioB A h B. VcTanoBKa cyM.Mbi m/im pa3- 
HOCTM OCyijUeCTB/UieTC51 KHOnKOPi nO/iapHOC- 



6.3. Functions of the control elements 

6.3.1. Control elements of the 
cathode-ray tube 

^ - Brightness control of the graticule lamps 

^ - Brightness control of the trace on the 
screen 

© — Focusing of the trace on the screen 

— Serves, together with the focus control, 
for setting optimum trace sharpness on 
the screen. 



6.3.2. Control elements of the 
amplifier 

Operation mode selector switches ~ 

Push-buttons for setting the required vertical dis- 
play. 

By depressing them the following modes are set: 
"A" — Single-channel operation — Only the sig- 
nal of channel A is displayed. With the time 
base selector in its extreme clockwise po- 
sition, marked "X", operation X — Y is set. 
The .signal of channel A is displayed verti- 
cally (Y) and that of channel B is displayed 
horizontally (X). 

"A - B" - Double-channel operation - The two 
signals A and B are displayed on the screen 
sitnultaneously. Internal triggering and syn- 
chronization of the time base are derived 
from channel A. At time base speeds of 
1 s/div. to 100 ,as/div. both channels are 
switched (chopped) in the rhythm of 100 kHz; 
at the highest speeds of 50 ,us/div. and mo- 
re, the channels are switched (alternated) 
after each sweep of the time base. 

"A B" — Differential operation - Either the 
sum of or the difference between the sig- 
nals applied to the inputs of channels A and 
B is displayed. The sum or the difference 
can be chosen with the polarity push-button 
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larity kanalu B. Interni spousteni a syn- 
chronizace casove zakladny je provadene 
signalern odpovidaj'Ci in zobrazeni. 

„B‘‘ - Jednokanolcvy provoz - na sti'nitku se zo- 
brazuje pouze signai kanalu B. 

„B " — Slouzi k volbe polarity zobrazeni signalu 
kanalu B. V nestlacene poloze je normalni 
zob_razeni „ | ", ve stlacene inversni 
Potenciometry umoznuji vertikalni posuv na 
sti'nitku u kazdeho kcinalu. 



Prepinac vychylovaciho cinitele — u kazdeho ka- 
nalu umozhuje nastavit jednu z jedenacti 
hodnot kalibrovaneho cinitele vertikdlniho 
zobrazeni. 

Plynula zmena vychylovaciho cinitele — potencio- 
metry souose umistene s prepinaci vychylo- 
vaciho cinitele umozhuje u kazdeho kanalu 
snizit vychylovaci cinitel v rozsahu asi 1 : 2,5. 
Kalibrovany vychylovaci cinitel je zarucovan 
V prove krajni poloze techto potenciometru. 



Kalibrace citlivosti — potenciometry — potencio- 
metry urcene k dostaveni kalibrovane hod- 
noty vychylovaciho cinitele kazdeho kandlu. 

Vyrovnani nuiy — potenciometry umozhujici se vy- 
vazeni symetrickeho vystupu vstupnich zesi- 
lovacu a zamezujici tak posuvu stopy pfi pre- 
pinani vychylovaciho cinitele a jeho plynule 
zmene. 

Vstupni konektor - konektor BNC urceny k pro- 
pojeni merenych signalu k jednollivym ka- 
nalum. 

Vstupni tiacitko - umozhuje voibu vazby merene- 
ho signalu. V nestlocene poloze je vazba 
stejnosmerna, pri stisknuti tiacitka je mereny 



TH Kauana B. BHyxpeHHHh sanycK m cuHxpo- 
Huaanufl pasBepTKM ocyiMecTB/iJiiOTCJi CMTHa- 
noM, H3o6pa>KaeMbiM b ashhuim MOivieHT Ha 
3!<paHe. 

«B» - OAHOKaHa/ibUbiPi pe>KHM. Ha OKpane h30- 
bpawaeTCfi jo/ibKo - cnrHa/i Karia/ia B. 

'<B » - C/iy>KMT ycraHOBKM no/unpHocTM 

H 3 o 6 paH<eHMji KaHa/ia B. B HeHa>i<aTOM co 
CTOJiHHM MMeer MecTO HopMa/ibHoe M3o6pa- 
>KeHMe « I », B Ha>KaTO.M cocroaHMM - mh 
BepiMpoBaHHoe « - ». noTeHMHOMejpbi AO- 
JOT B03MO>KHOCTb CMeiHeHHJl KOMKAOrO KOHa- 

na no BepTH!<a/iH. 

nopeK.nioiiaTe/ib i<o3cpcpnMneHTa otk/iohchhji - 
c/iy>KHT A/155 ycraHOBKH OAHoro H3 AB^HaA- 
naxH SHaneHHM !<a/in6poBaHHoro KoerpfpM 
HHGHTa OTK/ioHeuHri no BepjMKa/iM. 

n/iaBna;i peiy/inpoBKa i<o3cpcpnuneHi a oiK/ione 
HHJi - noreHUHOMGTp.bi, coocHo pacno/io- 
>KeHHbie c nepeK/nonaje/isiMH i<o30cpnMneH- 
ra 0TK/10HGHHJI. AtIHjr B03MO>KHOCTb yMGHb- 
iiiHTb KoacpcpMMMeH I oTK/ioHeHH5i Ka>i<Aoro 
Kana/ia b OTHOnienuH npn6/i. 1 ; 2,5 Ka/in- 
bposaHHoe SHa^ieH/ie i<o300nuHeHTa OTKao- 
HeHMfl MMeei mgcto b npaBOM KpauHeivi iio- 
/ioM<eHnn 3TMX noTenuHOvieTpoB. 

Ka/in6pOBKa uyBCTBrneabHOCTM - noxeHHMOiv.eT- 
pbi, npeAHasHaueHHbie a^a ycxanoBKH Ka- 
an6pOBaHHoro 3HaMeHH« KO3rp0HUHeHxa 
oxK/iOHGHMa Ka>KAoro xaHa/ia. 

VcxaHOBKa HyAn - noxeHiiHO.viexpbi A/ia ycxa- 
HOBKH bananca cn:\iMexpnLiHoro BXOAa bxoa- 
Hbix ycMAHxe/ieM c qe/ibio obecneueHMJi no- 
cxoflHHoro noAo>KeHwq ahhhh passepxKw 
npM nepexAioueHHM KO3cp0nuneHxa oxk/io- 
HeHMq M ero naaBHOM n3MGHeHnn. 

BxoAHoe rnesAO - rnesAO xnna BNC, npeAHa- 
SHaueHHoe hr\9\ noAa^H n3MepqeMbix cHrna- 
nOB Ha BXOAbI OXAOAbHblX KaHaAOB. 

BxoAHaq KHonKa - CAyM<nx A’bi ycxanoBKH csa- 
3M HSMepqeMoro curnaAO. B HeHa>KaxoM no- 

AO>KeHHM HMeeXCB CB?13b nO nOCXO^HHOMy 

xoKy. B HawaxoM cocxoyiHkiH MaiviepfleivibiH 



of channel B. Internal triggering and syn- 
chronization of the time base are carried out 
by a signal corresponding to the display. 

"B" - Single-channel operation - Only the sig- 
nal of channel B is displayed on the screen. 

"B " - Serves for selecting the display polarity 
of the signal of channel B. When released, 
the display is normal (" ( "); when depress- 
ed, it is inverted 

Vertical shift potentiometers - Serve for shifting 
the signal of the channels vertically on the 
screen. 

Selector switches of the deflection coefficient — 
Serve for seiting one of the eleven values of 
the calibrated vertical display coefficient of 
each channel. 

Continuous deflection coefficient control — Po- 
tentiometers mounted coaxially with the de- 
flection coefficient selector switches, enabl- 
ing the reduction of the set coefficient with- 
in the range of approximately 1 : 2.5 for 
each channel. The calibration of the deflect- 
ion coefficients is valid with these potentio- 
meters set to their extreme clockwise posit- 
ions. 

Sensitivity calibration - Potentiometers for read- 
justing the calibrated values of the deflect- 
ion coefficients of the two channels. 

Zero balancing - Potentiometers enabling the 
balancing (symmetrizing) of the outputs of 
the input amplifiers and thus preventing tra- 
ce drift at switching of the deflection coef- 
ficient and/or its continuous alteration. 

Input connector — BNC connector for applying 
the signals to be measured to the individual 
channels. 

Input push-button - Serves for selecting the co- 
upling of the measured signal. When releas- 
ed, DC coupling is used; with the push-but- 




signal navazan stn'dave pres kondenzator 
22 000 pF. 

Nulovaci tlacitko — slouzi k porizeni hladiny ver- 
tikalniho zobrazeni. 



6.3.3. Ovlodaci prvky casove 
z a k I a d n y 

Posuv stopy V horizontalni m smerLi, ma- 
la sipka prislusi malemu knofliku pro 
jemny posuv, velka sipka vetsimu knofli- 
ku pro hruby posuv. 

„Lupa 10X“ - Po stia ceni tiacitka se efektivne 
zvetsi na pfepinaci „cas/di'i“ nastove- 
na rychlost 10X- 

,;Cas/dil" - Pfepinac pro nastavenf vychylovaci- 
ho cinitele. 

„Urcven" — Potenciometr pro nastaveni urovne 
spousteni casove zdkiadny. Cinnost 
spoustecich obvodu je indikovana svi- 
tici diodou. 

„VF" — Potenciometr pro dostaveni synchronisinu 
casove zakladny pfi kmitoctech vyssich 
nez 1 MHz. 

riacitka a spousteni casove zakladny: pri stlace- 

ni tiacitka : 

„EXT/INT" — je zafazen interni zdroj spousteciho 
signalu pri nestlacenem tiacitku Ize pfi- 
vest spousteci signal na konektor EXT 
SYNCHR. 

je spousteci signal navazan stejnomerne 
na spousteci obvody. Tento rezim je 
vhodny zejmena pro nizke kmitocty. 

Pfi nestlacenem tiacitku je signal navd- 
zan pres vazebni kapacitu. 

je casova zakladna spoustena kladnou 
hranou ci nabehem mefeneho prubehu. 



cuTHa/i noAaeica i-iepea KOHAeucajop 
22 000 nO. 

Kh'onKa ycTanoBKu Hy^iyi - KHonKa caywui 

co3.AaHn;i onopHoro ypOBHJi i^3o6pa>K0Hna 
no BepTMxa/iH. 

6.3.3. 3 /I e M e H T bi y n p a b /i c h n 

reHepaxopoM pa3BepiKn 

C.\-ieuieHne ocqn/ 1 /iorpaMivibi no ropn- 
30HTann. Ma/iaa cipe/iKa cooTBexciByeT 
Ma/ioM pyMKe tomhoto CMenieHUji, a 
bo.TbLuaa crpe/ii<a - Oo/ibiuon KHOiiKe 
rpyboro CMetueHM^j. 

«yiVriA 10.x « ' riocae HaMOTkui khoukh cko- 
pocTb pasBepxKM, ycraHOBneHHaa nepe- 
K/iiOLiaxe/iCM << BPElVi^//1,E/lEH Pl£» yBe- 
/inuMBaeTca b 10 pa3. 

((BPEMJI/AE/IEHMEw - riepeK/iK)iiaTe/ib ycra- 

HOBKM KOeCpCpMUUeHra OXK/lOHeriH^I. 
«ypOBEHb» - noTeHUHorvieip ycxaHOBKM 
ypoBH^i aanycKa pasBepxKH. Padoia 
cxeM aanycKa conpoBowAaexcji mhah- 
KaUMOM CBeTOAMOAa. 

<^RM» - noTeHUMOMexp ycxanoBKu cnHxpoHH3- 

Ma pasnepiKH na nacxoxax 6o/iee 
1 MFn. 

KnoriKM aanycKa pasBOpXKH - npu Ha>i<aiMM 
KHonoic 

«BHELiJ./BHVTP.» - BK/iiOMeH snyxpeHHkiM mc- 
xoMHUK cHiHa/ia aanycKa. Flpu Heuawa- 
xofi XHonxe noA^Tb cuiHa/i 3 anyci<a iia 
I He3AO BHELUH. CMHXP. 

- Ha;in<-iue CBaau no nocxo^HHOMy xoxy 
CMiHa/ia aanycKa. 3xox pe>KHM ssB/iaex- 
Ci\ ocodeHHo noAXOA«uinM a^ji hm3Khx 
nacxox. Flpn HeHa>i<axoM KHoriKe ycxa 
HOB/iena eMKOCxHaji CB5i3b. 

«-/-[ » - Pa3B3pxKa 3anycKaexcfi no/io>KHxe/ib- 
HblM M/IM OXpnuaxe/lbHblM CppOHXOM H3- 

MepjieMoio cnma/ia. Flpn Henawaxod 



ton depressed, the measured signal is AC- 
-coupled via a 22,000 pF capacitor. 
Zeroizing push-button — Serves for establishing 
a reference level for the vertical display. 



6.3.3. Control elements of the time 
base 

Horizontal shift of the trace — The small 
arrow belongs to the small knob for fine 
shift, the larger arrow to the larger knob 
for coarse shift. 

"SWEEP MAGNIFICATION 10X" - When this 
push-button is depressed, the speed set 
with the selector "TIME/DIV." increases 
efficiently 10X- 

"TIME/DIV." - Selector for setting the deflection 
coefficient. 

"LEVEL" — Potentiometer for setting the level of 
time base triggering. The operation of 
the trigger circuits is LED-indicated. 

"RF" - Potentiometer for adjusting the time base 
synchronism at frequencies higher than 
1 MHz. 

Push-buttons for selecting the time base trigger- 
ing mode: 

"EXT/INT" - When depressed, the interna! source 
of the trigger signal is employed. When 
the push-button is released, an external 
trigger signal can be applied to the 
connector EXT SYNC. 

_ VVhen depressed, the trigger signal is 
DC-coupled to the trigger circuits. This 
mode is suitable especially at low fre- 
quencies. When the push-button is re- 
leased the signal is applied via a coupl- 
ing capacitor. 

"-/-j-" - When depressed, the time base is trig- 
gered by the positive (leading) edge of 
the waveform. When the push-button is 
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Pri nest'lacenem tiacftku je spusteni od 
zaporne hrany ci zade. 

Donud jmenovana tiacitka se vzajemne nevyba- 
vuji a s kazdym z nich je mozne samostatne na~ 
stovit a vzajemne kombinovat potrebny provozni 
rezim. 

„TV" - je iivr.itr pristroje zarazen do cesty spou- 
sleciho signaki oddelovac a tvarovoc 
TV sy impulsu. Do polohy 100 ,as/dil je 
zakladna spousteno vertikalnimi syn- 
chronizacni'mi impulsy, od 50 ,as/dil vyse 
pak fadkovymi impulsy. 



...AUT" - je cinnost spousteefeh obvodu shodne 
s normolnfm provozem zo pritomnosti 
spousteciho signalu. Pri zvolene funkei 
AUT vsak casova zakladna odbiha i bez 
spousteciho signalu a vytvdri tak na sti- 
ni'tku josnou stopu. 

Dosud jmenovana tiacitka se vzajemne 
nevybavuji a s kazdym z nich je mozne 
samostatne nastavit a vzajemne kombi- 
novat potrebny provozni rezim. 

„Vr" - jsou prednostne ke spoustecim obvodum 
propousteny vf signaly. NF signaly jsou 
potlacene. 

„MF" — jsou prednostne ke spoustecim obvodum 
propousteny nf signaly. VF signaly jsou 
potlacene. 

Tnto tiacitka se vzajemne vybavuji a nedoporucu- 

je se vzajemna kombinace jejich funkei. 

6.3.4 Ostatni oviadaci prvky, 
zdirky nebo konektory na 
prednim panelu 

„STREDENi" - TIacitko pro stfedni stopy. 



KHonKG sanycK ocyiuccTB/moTC^i ot 
oTpMLiaTe/ibHoro cppoHia cHrna/ia. 

FlepeuMC/ieHHbie cmx nop khorkh hg hmgiot 

B3aHMHOM 6/lOKHpOBKM, T. G. Ka>KAOFl KHORKOM 

MOH<HO yRpae/iaTb HeaaBMcuMO or Apyrnx r ra- 

KMM o6pa30M ycTaHOBMib TpedyeMbiPi pe>KMM pa- 

60Tbl. 

«TB» - B jpaKT CRTHa/ia 3anyci<a Bnyipn ripn 
6opa BK/uonaiOTCJi cenapaTop r epopMR 
pOBaxe/lb Te/ieBR3ROHHblX CRIIXpOHR3R 
pytOUIRX RMRy/lbCOB. 

J\0 nO/10>KeHRH ICO MKc/AG/lOHRe pa3- 
BepTKa 3anycKaeTC« KaApoBbiMR crh 
xpoR viriy/ibcaMR, nmiRHaM c no/io)i<enR/i 
50 MKc/AG/ieime - cipomibiMR crii 
xpoR.vmy/ibcaMR. 

«ABT» - Paboia cxeivi 3ariycKa anaaoi Runa rx 
H opMaabHOR paOoie rdr naaRnRR cri - 
naaa 3anycKa. OAHaKO npR ycraHom<e 
pe>KRMa ABT renepaTop pa3BepjKR pa- 
boTaei B pewRMe aBTOKoaedaHRR r npR 
OTcyxcTBRR CRTHaaa sanycKa r odpasy- 
er Ha expaHe jipxyio auHRio. 
(lepenRcaeHHbie ao crx Rop khorkr mc 
RM eKJT B3aRMHOR OaOKRpOBKR, T. G. 
Ka>KAOR KHORKOR IVlO>KHO yRpaBa'HTb HG 
3aBRCRMO OT AP'/TUX R TaKRM o6pa30M 
ycTanoBRTb rpebyGMbiR pe>KRM padoTbi. 

«BM» - /lafl 3anyc!<a Rcnoab3VK:'TC« ROGRMy- 
lACCTBeHHo CRruaabi BM. CRrHaabi H*-! 
noAaBaGHbi. 

«HM» /],an Banyexa RcnoabsyiOTCP ripoRMy- 
LUGCTF3GHHO CRrHaabi F1M. CRTHaabl B'-! 
noA^BaGHbi. 

3tR khorkr BSaRMHO baOKRpOOaHbi R HG PGKO 

MGHA’/eTCfl RX B3aRMHO KOMdRHRDOBaTb. 

6.3 4. OcTaabHbie eaeivieHTb! 
y R p a B a e H R Ji , 3 a >k r m bi 
R rHG3Aa Ha rgpgahgr 
R a H G a R 

«l4EHTPOBKA» - KHORKa a^ji ughtpobkr 
ayMa. 



released, the time base is triggered by 
the Regative (trailing) edge. 

The push-buttons described so for are not inter- 
locked, therefore each can be employed separa- 
tely for setting and combining the required mo- 
de of operotion of the oscilloscope. 

"TV" — This control inserts the separator and 
shaper of TV sync pulses into the path 
of the trigger signal. With up to 100 /;s/ 
/div. set, the time base is triggered by 
the vertical sync pulses; from 50 ^rs/div. 
onwards, by the line pulses. 



' AUT" — The operation ot the trigger circuits is 
the same as in nor.mal operation with a 
trigger signal present, however the time 
base runs freely also without a trigger 
signal and thus produces a bright trace. 

The given push-buttons are not inter- 
locked and the depressing of any of 
them enables a separate selection and 
a mutual combination of a mode of 
operation. 

"RF" — The high frequencies are passed prefe- 
rably to the trigger circuits, whereas the 
low ones are suppressed. 

"AF" — The low frequencies are passed prefe- 
rably to the trigger circuits, whereas the 
high ones are suppressed. 

The above described four push-buttons are inter- 
locked (the depressing of any of which releases 
the rest). Their combination is not feasible. 

6.3.4. Further control elements, 
sockets and connectors on 
the front panel 

"CENTRING" — Push-button for trace centring 
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..600 mV" - Vystupni zdirka kalibracniho 

napeti. 

„60 mV — Vystupni zdirka kalibracniho 

napeti. 

» — Zemnici zdirka. 

•*'" ~ Sit'ovy vypinac, ve stiacene po- 

loze je ph'stroj zapnut. 

„EXT SYNCHR" - Konektor BNC (50 12) pro ex- 
terni vstup spousteciho siqna- 
lu. 



«600 mB» 

«60 mB» 

«.[.» - 
« ~ » 

«BHELU.CMHXP.» - 



6.3.5. Oviadaci prvkyDMM 

Funkcnj tiacitko - Pet tiacitek. jimiz se voli mere- 
na velicina. 

Pri sepnuti tiacitka: 

„U-" Mereni stridavych napeti 

„U- Moreni stejnosmernych napeti 

,,R" Mereni odporu 

»T" Mereni teplotv 

„At" M ereni casovych useku 

Vstupni zdirky; 

U-' Vstup pro st. napeti 

„U Vstup pro ss. napeti 

„R" \/stup pro mereni odporu 

„ I " Plovouci zem multimetrem 
Vstupni konektor: 

,.T" - Pro pripojeni teplotni sondy. 

Potenciometry ..START" a ..STOP" pro urceni po- 
lohy kursoru A t. 



BbixoAHoe rH63AO Hanpa- 
Ka/in6poBKki. 

BbixoAHoe PHesAO Hanp«- 
>KeHMfl Ka/ln6pOBKM. 

3 a>KMM 3 a 3 eM/ieHM 5 i. 
CereBOM BbiK/nouare/ib - 
B HaMOTOM n 0 / 10 >KeHMM 
npn 6 op BK/lK)MeH. 
r H63AO Tuna BNC 
(50 Om) a^« noAauM 
BHeuJHero cnrHa/ia 3anyc- 
Ka. 

6 . 3 . 5 . 3 /I e M e H T bi y n p a 13 /I e H M >1 D M M 

Khoukh pewMMa paooTbi - nmu khohok 
yCTaHOBKM M3!Viep5ieiV10M Be/lMUMHbl. 
npH HaxraTHM KHonKu: 

«U-» - PIsiviepeHMe riepeivieHHoro 

HanproKeHvifl 

«U~» - M3MepeHne nocionnHoro 

Hanp 5 i>KeHnn 

«R» - «M3MepeHne conpoTHB/ieHHM» 

«T» - M3MepeHne TeMnepaiypbi 

«At» - M3MepeHne MHiepBa/ia BpeMeuM 
BxoAMbie 3a>KMMbi: 

«U'» - Bxoa nepeivieHHoro nanproKeHHJi 

«U--» - Bxoa nocTOflHHoro nanpfl>KeHM3i 

«R» - Bxoa usMepeHMJi conpoTMB/ieimPi 

« ^ » - ri/ia3aiou4a« 3eM/i3i iviy/ibi uMeipa 

BxoAHoe rnesAo: 

«T» - A/ia noAK/iioue;iM3i reMneparypHoro 

30 HAa 

noTeHUHOMerpbi «CTAPT» m «CTOn» ja,n^ ycia 

HOBKM no/10>l<eHHJI MGTOK At. 



"600 mV" - Output socket of the calibrating 
voltage 

”60 mV" - Output socket of the calibrating 
voltage 

" L " - Earth socket 

- Mains switch - When depressed 
the instrument is switched on 



"EXT SYNC" - BNC (50 Q) connector for the 
admission of an external trigger 
signal. 

6.3.5. Control elements on the 
digital multimeter 

For selecting the type of measurement, five push- 
-buttons are provided, by depressing which the 
following modes of operation are set: 

„U-" - Measurement of AC voltages 

- Measurement of DC voltages 

„R" - Measurement of resistances 

"T" - Measurement of temperatures 

"At" - Measurement of time intervals 

Input sockets and connector: 

..U"" - Input for AC voltage measurement 

- Input for DC voltage measurement 

„R" - Input for resistance measurement 

" I " - Floating earth of the multimeter 

Control elements: 

"T" - Connector for the thermal probe 

"START" 

"STOP" - Potentiometers for determining the 
positions of the cursors in At 
measurement. 



6.3.6. Prvky na zadni strane 
p f I s t r o j e 

Sit'ovy kabel — slouzi pro propojeni pfistroje 
s nnpajecim napetim. 

Pojistky — tavne pojistky k jisteni primarnich si- 
t'ovych obvodu pristroje. 



6.3.8. 3/ieMeHTbi na saAneri 
crop one npudopa 
CerenoM Ka6e/ib - c/iy>KMT noAK/noueuMJi 

npn6opa K nHTaiOLuePi cein. 
ripeAoxpaHMTe/iM - n/iaBKne npeAOxpaHMie/iM 
3amnTbi nepBMiiHbix ceiesbix qene^i 
npn6opa. 



6.3.6. Elements on the back panel 
of the instrument 
Mains cord — Serves for applying the powering 
voltage to the instrument. 

Fuses - Serve for the protection of the primary 
circuits of the instrument. 
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Z zesilovac - konektor BNC (50 <^) spojeny s ve- 
stavenym Z zesilovacem. Slouzf k pripo- 
jen: signalu pro intenzitni modulaci ja- 
su obrazovky. 



VcM/iMTe/ib Z - THesAO Tuna BNC (50 Om), coe- 
AMHeHHoe c BHyrpeHHMM ycH/iMTe/ieM 
Z. pHesAO c/iy>KHT a/i^ noAK/iK)MeHna 
cnrha/ia MOAy/i^Mnn /lywa no fipKOcrn. 



Z amplifier - BNC (50 12) connector of the built- 
-in Z amplifier. Serves for applying the 
signal for intensity modulation of the 
CRT beam. 



6.4. Uvedeni prislroje do provozu 

6.4.1. Zapnuti pristrojo 

Pfipojte pfistroj k napajecimu napeti zpusobem 
popsanym v kapitole 5. Pfed zapnutim pfistroje 
nastavte oviadaci prvky podle tabulky 1. 



6.4. riycK npn6opa b aKcn/ivaTaunK) 

6.4.1. RK/iJoneHMe npndopa 

ripn6op nOAK/lKX-IMTb K nnTUKDlMeM CeiH B COOT 
BCTCTBHM C paSAS/lOM 5. llepeA BK/lK)L|eHHeM 
ycTaHOBMTb oyioMeHTbi ynpaB/ieHMfl b no/io>KeHn;i 
no Ta6/inLte 1. 



6.4. Setting the instrument in operation 

6.4.1. Switching on the instrument 

The BM 550 instrument, prepared as described 
in Section 5., can be connected to the AC mains, 
but before switching it ON. its control elements 
must be set as given in Table 1. 



Tab. 1 Ta6n. 1 



Oznaceni 






prvku 

OoosiiaMeHMR 


Funkce 

HiKiHaiienMO 


Poloha 

rio/io>KeHMe 


3/ieMeHTa 

Marking of 


Function 


Setting 


element 






CAS/cl il 


Nastaveni vychylovaciho 


1 ms/dil 




cinitele cas. zakladny 


1 MC/ 


/AEAEHME 


VcTaHOBxa CKOpociM pa3BeprKn 
Selling the deflection coefficient 


/Ae/ieune 


TIME/DIV. 


of the time base 


1 ms/div. 


Liipa 1 


Desetinc'isobne zvetseni 
vychylovaciho cinitele cas/dil 


IX 


AVHA 


A^cfiTHKpaTHoe yBeanMeHne 
CKOpoCTM paSBepXKH 


IX 


Sv\<eep 


Ten-fold magnification of the 


IX 


magnification 


deflection coefficient time/div. 




EXT/ 1 NT 


Volba zdroje spousteciho signdlu 


INT 


BHEIU./ 


VCTaHOBKO MCTOMHUXa 


BHVTP. 


/BHYTP. 


CMriia/ia janycKa 




EXT/INT 


Solc'Ction of the trigger signal source 


INT 




Volba vazby spousteciho signdlu 
VcranoBKa cbh3m curHana sanyoKa 
Selection of trigger signal coupling 


.VJ 


-/+ 


Volba polarity spousteni 
VcTOHOBKa noanpHOCTM sariycKa 
Setting the trigger polarity 


•I* 



Table 1 



Oznaceni 

prvku 

Odo3HaiieHMO 
OACMeHTa 
Marking of 
element 


Funkce 
1 laoHaneMMo 
Function 


Poloha 

flo/IO>KeHHC 

Setting 


AUT 


Zafozen automaticky provoz 


sllaceno 




casove zdkiadny 


Ha>xaTo 


ABT 


,Ai?TOMarknieoKurt pe>KMM paspeprKu 




AUT 


Automatic time base operation 


Depressed 




Horizontdini posuv stopy 


doprostfed drdhy 




CMomeHue ocqH/i/ior paMMia 


cpeAHee 




no ropn30Hia/in 


no/io>KeHMe 




Horizontal trace shift 


Track centre 


i 


Vertikdlni posuv stopy 


doprostfed drdhy 


f 


CM'juie.'iMe ocuM/1/iorpaMMbi 


epOAHOe 




no BepTi-iKaan 


no/io)KeHk!e 




Vertical trace shift 


Track centre 


B 


Polarity zobrazeni v kandiu B 


"h 




rio/isphocTb n3o6pa'«eHMH b Kaiia/in B 






Display polarity of channel B 






Nastaveni jasii obrazovky 


! 

na levy doiaz 


<1- 


VcraHO'ika Mptcocru lunria 


/leiJbiu yiiop 




CRT brightness selling 


Fully 






counterclockwise 


V 


Osvetleni rastru 


doprostfed drdhy 




rioACBeTKa pacTpJ 


cpeAHee 




Graticule lighting 


noao>KeHMe 






Track centre 
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Po tomto predbeznem nastaveni Ize pn'stroj za- 
pnout tiacitkem „0 Po zapnuti se rozsviti kon- 
trolnf svetio vedio sit’oveho tiacftka a osvetleni’ 
fostru. Osvetlenf rastru prezkousejle protacenfrn 
prvku , tj. od min. a max. jasu rastru. Ph'stioj 
ponechte asi 20 min. v provozu a pok zvetsujte 
prvkem „ . .. " ]as obrazovky tak diouho, az se no 
obrazovce objevi stopa. Stopu nastavte prislus- 
nymi posuvy „ ( “ a " a pomcv':i tiacitka 

..STREDENi ke stredu obrazovky. Dostavte ostrost 
prvky „ Q a „ Q". Multimetr a jeho uvedeni do 
provozu bude popsano v bode 6.4.3. 



6.4.2. P r i V e d e n I s i g n a I u 

Propojte kabelem vystup nopet'oveho kalibratoru 
„600 mV' se vstupnim konektorem kanolu „A" 
ve vertikalnim zesilovaci. Vstupni delic ..V/Di!" 
nastavit na 0,2, tiacitko vazby vstupu do poloby 
“ Q stiacte tlacitko „A“, Vsechny prvky ca- 
sove zaklodny zustanou nastavene podle bodu 
6.4,1., prvkem „UROVEN" nastavte synchronis- 
mus spousteni casove zakladny. No obrazovce 
se objevi obdelnikovy prubeh kalibratoru o am- 
plitude til dilku. Dostavte prvky „ 0 ", „ 0 ", 
„ optimaini jas a ostrost zobrazeni. Vertikal- 
ni a horizontdini polohu poopravte podle potreby 

prvky „\ a „ - " tak, oby bylo mozne podle 

souradnic rastru odecist amplitudu i casove hod- 
noty signalu. 



Docne eroPi npe^Bapme/ibHOM yciaHOBKu mo>k- 
Ho BK/iiOMMTb npu6op KHonKoPi « 0 ». Eloc/ie 
BK/iiOMenna sa>KuraeTC;i KOHTpo/ibHa>i /lawnonKa 
y cereBoPi KHcnxM h /lawnouKa no/-CBeTKu pacx- 
pa. ripoBepMTb pery/iHpoBKy noflCBeiKu pacrpa 
nyreivi BpauieHHH o/ieivieHTa «i^», r. e. b npeAe- 
/lax OT MHHMMa/lbHOM HO MaKCMMa/lbHyK) ^IpKOCTb. 
Eloc/ie nporpesa npuoopa b leMenne 20 MH.Hyx 
nOBblCMTb 3/1 e Men TOM « <5r » fipKOCTb naiHa TaK, 
MTodbi Ha 3KpaMe noflBM/iacb /iuhma pasBepiKH. 
ripoM3BecTn yciaHOBKy /ihhhm paseepiKM coot- 
BeTCTByioii^MMH 3/ieMeHTaMH CMeuieHHs; « j » u 
<< — - » H C nOMOUJ bHD KHOHKH « UE HTPOBK A» 
npoM3BecTH yciaHOBKy no MeHipy aKpana. Elpo- 
M3BeCTH 0O!<yCHpOBKy 3/ieMGHTaMH « 0 » M 

« 0 ». 

My/ibTMMerp m ero nycK b SKcn/iyaraiimo dyACT 
onkicaH HMwe, b pa3Ae/ie 6.4.3. 



6.4.2. n o A K /I fo n e H H e c u r h a /i a 
BhixoA Ka/in6paTopa Hanp;i>KeHnsi «600 mB» coe- 

AHHHTb C nOMOLLlblO Kade/lJl C BXOAHbIM THeBAOM 
Ka.Ha/ia «A» ycn/iHTe/i5i BepTHKa/ibHoro OTKaoHe- 
HM51. BxoAHoPi Ae/iHT3/ib yciaHOBUTb B nonome- 
HM8 H Hawarb KHOHKy «A». Bee 3/ieMeH- 

Tbi renepaiopa pa3BeprKn yciaHOB/ienbi no n. 
6.4.1. PyuKoPi «yPOBEHb» ycTaHOsmb cuHxpo- 
HM3M pasBepTKH. Ha 3KpaHe noaBa^iercfi npjiMO- 
yro/ibHbm cmHa/i Ka/in6paTopa pa3MaxoM b ipn 
Ae/ieHH5i. DaeivieHTaMH : ( > », « O », « 0 » yexa- 
HOBMxb onxMivia/ibHyfo JipKocxb H c}^oK ycH poB K y 
n«xHa. VcxaHOBHXb xpedyeMoe iio/io>i(eHne oc- 
HM/i/iorpaMMbi no Bepxn:<a/in m ropn30Hra/in 
3/ieMeHxaMH « J » m « . » xax, Mxodbi mo>kho 

6bi/io no pacxpy oxcuMraxh aMii/iniyAy ^ A/>n 
7e/ibHocxb CHi iia/ia. 



After the preliminary setting (see Table 1.), the 
instrument can be sv/itched on with the appro- 
priate push-button. The pilot lamp next to the 
mains push-button and the CRT graticule lamps 
light up. The graticule lighting, i. e. its minimum 
to maximum, has to be tested by turning the con- 
trol element " from one extreme position to 
the other. Then, the instrument has to be left 
switched ON for about 20 minutes whereupon 
the brightness of the CRT has to be increased 
with the control marked „ -Or " until the trace 
appears on the screen. By means of the controls 
" I " and " — " and the push-button "CENTR- 
ING", the trace has to be shifted into the screen 
centre. Then the sharpness of the trace can be 
adjusted with the controls 0" and " O 

The multimeter and its setting in operation are 
described in item 6.4.3. 



6.4.2. Application of a signal 

The output, marked "600 mV", of the voltage ca- 
librator has to be connected to the input of 
channel A of the vertical amplifier. The input di- 
vider "V/DIV." has to be set to 0.2, the coupling 
selector to and the push-button marked 

"A" depressed. All the elements of the time base 
remain set as described in item 6.4.1. and its 
triggering synchronism has to be established v/ith 
the control "LEVEL". The rectangular waveform of 
the calibrating voltage of 3 divisions amplitude 
appears on the CRT screen. Optimum brightness 
and sharpness can be adjusted with the control 
elements marked " 0 ", " "• The position 

of the displayed waveform on the CRT screen can 
be corrected as required with the controls " ^ 
and " " in order to enable reading of the 

amplitude and time relations of the signal by 

means of the graticule co-ordinates. 
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Po stiaceni tiacitka „A - B" a nastaveni vstupni- 
ho delice konolu B „V/DlL" na 5 se musi po do- 
staveni prislusneho prvku „ | " objevit druha, 
vodorovnd stopa, ktera ph'slusi kanalu B. - 
Vyzkousejte za stejnych podminek cinnost se stla- 
cenym tiacitkem „NF". Neni vhodne kombinovat 
spolecne zarazeni tiacitek NF a VF, tiacitka se 
proto vzaiemne vybavuji. Funkce tiacitek „AU1", 
JV". a „EXT/INr Ize libovolne 

kombinovat jak s prvou skupinou ctyr tiacitek, 
tak i mezi sebou. Tato tiacitka jsou somostatna. 
Po tomto zkusebnim nastaveni Ize privest na 
vstup iednoho z kanalu vertikalniho zesilovace 
mereny signal. Prizpusobte parametrem tohoto 
signalu vychylovaci cinitele vertikalniho zesilova- 
ce a casove zakladny. Zvolte vhodny rezim NF. 
VF nebo AUT a dostavte prvkem ..UROVEN", pri 
vysokych kmitoctech i knoflikem „VF'' synchronis- 
mus casove zakladny. 



Pri mereni kmitoctu nad 1 MHz se doporucuie 
pouziti vazby „VF", ktera nezeslabene propousti 
kmitocty, avsak znacne potlaci rusive signaly nf. 
charakteru. 



6.4.3. Uvedeni multi rnelru do 
p r o V o z u 

Multimetr je zapinan soucasne s osciloskopem, 
nemo vlast;.i vypinac ani indikaci zapnuti. Poho- 
tovostni stav mullimetru je patrny z toho, ze sviti 
displej a sviti diody pro indikaci velicin. 



rioc/ie Ha>i<aTH5i Ha KHonKy «A - B» h ycraHOBKM 
Bxo/iHoro p,er\men9\ Kana/ia B «B/ZIE/1EHME» 
B no/io>KeHMe 5 /io/i>KHa noaBUTbca Ha OKpane 
BTOpaJI ropM30HTa/lbHaJl /1MHJ1, COOTBeiCTByiOLLiafl 
Kanaziy B (noc/ie ycTanoBKki cooTBexcTByioLitero 

3/ieMeHTa « | »). Flpn OAi/inaKOBbix ycaOBMHX 

nposepMTb padory npn6opa npn Hamaron khoh- 
Ke «HM». He HB/iaeTc;i i4e/iecooopa3HbiM Ha>KH- 
MaTb oAHOBpevieHHo KHonxM: HM, BM, ABT m 

TB. riOSTOMy KHOnKU B3ailMHO 6/IOKH JOBaHbl. 
Khorkm «ABT, TB», -f/-, H «BHELiJH./ 

/BHVTP.» MO)KHO KOMdHHkipoBaTb /iiodbiM o6pa- 
30 M Kax B3anMHO, jaK H c rpyRHOM npeALuecT- 
ByioLUHX ueTbipex khobok. 3tm khopkh neaaBH- 
CMMbl. riOC/ie 3TOM npOBCpKH MO)KHO H3 BXO/t Of\- 
Horo M3 Kana/iOB BepjMKa/ibHoro ycM/iMje/ia no- 
/^aTb M 3 MepfleMblM CMTHa/l. B 3aBMCMMOCTM OT 
ypOBhia CMTHa/ia yCTanOBMTb KO300MHMeHT OT- 
K/10HeHM5l yCM/lMTe/ia BepTMKa/lbHOrO OTK/lOHeHMfl 
M CKOpOCTb pa3BepTKM. VCTaHOBMTb 
peWMM HM, BM M/IM ABT M CHHXpOHM3MpOBaTb 
pa 3 BepTKy 3 /ieivieHTOM «YPOBEHb» m pyuKoPi 
BM npM BhicoKOM MacTOie. 



ripM M3MepcH'/iM CMma/ia <-ioctoiom Du.nee 1 MFui 
peKOMeMAyPTC^i Mcno/ibsoBarb pe>KHM «BM», npn 
KOTopoM 6e3 noAaB/ieHMji nepeflafOTCJi BbicoKMe 
MaCTOTbi M cMruanbi noMex b o6/i3Ctm HM cm/ibho 
nO.AaB/15!IOTCS1. 



(3.4.3. riycK My/ibiMMGTpa 
B 3 K c ri /I y a T a M M lo 

IVlyabTMMerp Bxmo<^:aeTCJt oAHoiipeMemio c oc 
llM/l/lOCKOnOM. V Hero HM C06CTBeHH0r0 BblK/IKJ- 

MaTe/i«, HM MHA,MKai4MM BK/irOMOHM^i. PadoMee co- 
CTO>iHMe My/lb iMMeTpa onpeAea>cerc5i tom, uro 
rcpMT Ancn/ien m AMOAbi MHAHKauMM bc/imlimh. 



After depressing the push-button marked "A - B“ 
and setting the input divider "V/DIV." of channel 
B to 5, v/hen the shift control " } " has been set 
correctly, a second horizontal trace appears on 
the screen — it belongs to channel B. Under the 
same conditions, the functioning of the instru- 
ment has to be checked with the push-button 
marked "AF" depressed. It is not correct to em- 
nlov .simultaneously any of the four push-buttons 
AF , "RF", "AUT" and "TV", they are interlocked 
so as to cancel each other automatically. The 
functions of the push-buttons marked "-I-/— ", 
-j---- and "FXr/lNF" can he combined arbitra- 
rily with any of those in the first group of four, ns 
well ns between themselves. The last three push- 
-buttons are mutually independent. 

After this test settina, the signal to be measured 
can be connected to the inout of one of the 
channels of the vertical amplifier. The deflection 
coefficient of the vertical omplifier and the time 
ba se must be adapted to the parameters of the 
signal, and a suitable operation mode set by 
means of the push-button "AF", "RF" or "AUT". 
Then, the control "LEVEL" has to be set and, if 
an RF sianal is applied, also the synchronism of 
the time base has to be adiusted. 

When a frequency higher then 1 MHz is measur- 
ed, it !S advisable to employ the RF coupling 
vyhich passes the high frequencies without atte- 
nuation, but cons'derably suppresses interfering 
signals of AF character. 



6.4 3. Setting the multimeter 
in operation 

The multimeter is powered simultaneously with 
the oscilloscope; it has neither a separate mains 
switch nor a mains pilot lamp. Its stand-by state 
is evident from the display being alight as well 
as the indicating LEDs of the measured quanti- 
ties. 
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Funkce mu'timetru se vo!i prislusnymi tlacitky, 
jejichz vyzncm je popsan v kapitole 6.3.5. 



6.5, Ph'kiady obsluhy 

6.5. 1. Zobrazenf jednoho prubehu 
kanalem A nebo B 

Pro zobrazenf jednoho prubehu Ize pouzit ko- 
nal A nebo B. Pcuze konol B vsak ma moznost 
zmenit poinritu zobrazenf, ktera nemo vliv no 
polaritu spousteciho nopetf. Stlocime tiacftko 
„A" nebo „B" podle kanalu. ke kteremu ie pri- 
yaden mereny signal, naprfkiad tiacftko „A". Me- 
reny signal pripojfme k pffsiusnemu vstupnfmu 
konektoru a oviadacf prvky vertikainfho zesilo- 
vace a obrazovky nastovfme tak, abychom do- 
sahli optimainfho zobrazenf. 



Spoustecf obvcd casove zakladny je samocinne 
pripojovan ke zvolenemu kanalu. 

6.5,2. Zobrazenf d v o u prubehu 
.. A ^ B " 

Chceme-li pozcrovat dva prubehy scucasne, po- 
uzijeme dvoukanalove zobrazenf. Prepfnanf ka- 
nalu se doie dvema zpusoby, a to bud’ s kmitoc- 
tem asi 100 kHz (v rozsahu casove zakladny 1 s/ 
/dfl) nebo po kazdem dobehu casove zakladny. 
(5 «s/dfl Qz 0,1 a.s/dfl). Prechod z jednoho zpuso- 
bu na druhy je cdvozen od polohy prepfnace 
CAS/piL. Protoze je spoustecf signal odvozen za- 
sadne od kandiu A (mimo rezim, kdy je zarazen 
poLize kanal B a od ktereho je take odvozen 
spousteci siqnc‘1), bude tento pri merenf casovych 
repcf refcrencnf. Pcdmfnkou pri dvoukanalovych 
merenich je, ze cba pozorcvane signaly majf bud’ 



Pe>KMM padoTb! My/ibTHMeTpa ycTaHas/iHBaeTCfl 
COOTBeTCTByfOUlMMM KHOnK8MH, Ha3Ha>-!eHMe KO- 

Topbix yKasaHO b r/i. 6.3.5. 

6.5. ripmviepbi odc/iywnBaHun npn6opa 

6.5.1. MaodpameHHe oahoto 
CMTHa/ia KananoM A n/in B 

M3o6pa>KeHMfl o/iHoro Ckirna/ia mo>kho mc- 
no/ib30Bajb Kana/i A m/im B. To/ibKO y Kana/ia B 
MlVieeTCJJ B03M0>KH0CTb H3MeHeHM>1 HO/lFipHOCTM 
M3o6pa>KeHnyi, KOTopoe He snH^jej Ha no/i.^ip 
HOCTb CMfHa/ia aanycxa. Hawarb na KHonxy «A» 
H/IM «B», B aaBHCklMOCTH OT TOTO, B KaKOM KaHa/1 
noflaerc5< CMf na/i, Hanpmviep, KHonxy «A». Maivie- 
paewhiM CHTHan ncAaercji na cooTBeTCTByKJLuiee 
BxoAHoe rne3AO h e/ieMembi ynpas/ieHHFi ycn/in^ 
le/ieM Bep TH!<a/ibHoro OTK/ioHCHun h Tpydxn 
ycTaHOBMTb rax, 'iio6bi no/iynHTb oniH.via/ibHoe 
M 3 o 6 pa>KeHHe. 

CxeMa sanycK'a paaBepiKM aRTOMarnMecKH noA- 
K/iK)MeHa K RbidpaHHOiviy Kana/iy. 

6.5.2. H 3 o d p a >k e h h e a « y x 
c H in a /I o B « A ' B » 

Ecam HeodxoAUMo Ha 6 /i»oAarb aa Asy^n cmi-iaAa 
MM OAHOBpeMeHHO, TO CAGAy-l MCn 0 Ab 30 BaTb 
AByxKanaAbHbiM pe>KMM padoTbi. nepeKAioueHMe 
xanaAOB npoMCxoAMT no AByM cnocodaM: nacTO- 
TOH 100 xfu (npM CKOpOCTBX pa 3 B 0 pTKM 1 c/aG' 
ACHMe - 100 MKc/AeneHMe) mam nacroroM paa- 
BepTKM (5 MKc/AeaeHMe - 0,1 Mxc/AeAeHMe) . Fle- 
pexoA OT OAHoro cnocoda k Apy«OMy onpeAeAH- 
eTC 5 i noAOM<eHMe,vi nepexAioi-iaTeAB BPEIV1?1//1E- 
/lEHME. BBMAy Toro, mto cmi H 3 a aanycxa paa 
BepTKM BceiAa ABA^ieTOi CMTHaAOM KanaAa A 
{xpoMe pe>KMMa, KorAa padoTaeT TOAbKO lOHaA 
B), TO 3 TOT CMTHaA 6 yA 6 T OHOpHblM npM M 3 Mepe- 
HMaX BpeMeHHbIX COOTHOLUeHMM. V'CAOBMOM AByX 
KaHaAbHOrO M 3 MepeHM« ?lBApeTCfl paBeHCTBO MAM 



The required operation mode of the multimeter 
is selectable v/ith push-buttons, as described in 
item 6.3.5. 

6.5. Examples of application 

6.5.1. Display of one waveform by 
channel A or B 

For the display of one waveform, either channel 
A or channel B can be utilized. However, only 
channel B has facility for display polarity reversal 
without influencing the polarity of the trigger 
voltage. Either push-button "A" or "B" has to be 
depressed (depending on the channel to which 
the signal to be measured will be connected), for 
example, push-button "A". After applying the 
signal to the appropriate input connector and 
adjusting the control elements of the vertical am- 
plifier, those of the CRT have to be adjusted to 
obtain optimum display. 

The trigger circuit of the time base is connected 
automatically to the selected channel. 

6.5.2. Display of two waveforms 
" A. ^ B " 

If it is necessary to observe two waveforms si- 
multaneously, then the doubie-chonnel display 
mode must be utilized. Switching (chopping) of 
the two channels is accomplished in two diffe- 
rent ways, i. e. either at a frequency of appro- 
ximately ICO kHz (within the time base range 
1 s/div. to 100 as/div.), or at the end of each 
sweep of the time base (within the range 5 ,as/ 
/div. to 0.1 ,us/div.). Transition from one way to 
the other is derived from the selector switch *’TI- 
ME/DIV.". As the trigger signal is drawn always 
from channel A (except, of course, when only 
channel B is operative and therefore also sup- 
plies the trigger signal), it will serve os reference 
channel in time relation measurements. 

A prerequisite for double-channel measurements 
is that both the observed signals have either the 
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kmitocet shodny nebo ze pomer obou kmiioctu \e 
celistv>m nasobkem nebo podiiem. 

Pri dvoukanalovych merenich je spousteci sig- 
nal odebi'ran zasadne z kanalu A. Pripojujte ke 
kanalu A vzdy cosove referencni signal, vuci kte- 
remu se ma ke kanalu B privedeny signal merit. 

6.5.3. Diferencicilni zobrazeni 
A B 

Pri teto funkci jsou cba kanaly propojene jako 
jednokanalovy diferencicilni zesilovac. Vyhodou 
tohoto spojeni je, ze je mozne obratit vychylovaci 
polaritu kanolu B tak, ze se oba signaly secitaji 
nebo odecitaji. Pro tuto funkci stiacte tlacitko 
„A B" a obraceni polarity dosahneme stlace- 
ni'm tiacitka „B _ 



6.5.4. TV signaly 

Osciloskop BM 550 zobrazuje TV signaly s pozi- 
tivni videomodulaci. No stinitku ma tedy sme- 
fovat obrazova modulace nahoru, uroven b:ie 
ma byt nahofe a uroven cervene s TV synchroni- 
zacnimi impulsy ma byt blize k dolnimu okraji 
stfnitka. Nastavte vychylovaci cinitel vertikalniho 
zesilovace prepinacern „V/DIL'‘ podle ocekavani 
urovne signalu tak, aby byla vyska obrazu 2 az 
A dilky vertikalniho mefitka. Polarito spousteni 
prvkem „UROVEN" vyhovujici spousteni a 
prepinacern cas/dii az 100 ^as/dil je casova za- 
kladna spoustena snimkovyrni (V) impulsy, v roz- 
sahu 50 as/dil nz 0,1 ,us/dil je spoustena radko- 
vymi (H) impulsy. Pri tomto rezimu mefeni je 
vhodne pcuzivat casovou lupu, ktera zvetsi efek- 
tivne 10X vychylovoci cinitel casove zakladny. 



KpaxHOCTb uacTOT o6ohx Hab/iro^aeMbix curna- 
/lOB. 

Dpu /].ByxKaHa/ibHOM pejKUMe paboibi, CMrua/i 
CHHxpOHHsanuu Bcecfla cHHMaejca c Kana/ia A. 
B Kana/i A c/ieAyer Bcer^a noflaBaib onopubm 
curHa/i, no OTHOiueHUK) k KOTopoiviy AO/i>KeH m 3 - 
MepjiTbCjj cuTHan, noAURaeMbiPl b Kaua/i B. 

G.5.3. /I M gj p) e p e H M M a /I b H o e 
n3o6pa>KeHneA B 

B 3T0M pe>KUMe padoTbi o6a Kaua/ia coeAUHenbi 
no cxoMe oAHOKana/ibHoro AugD0epeHUMa/ibHO- 
ro yCM/iKiTe/151. npeHMyrgecTBOM sToro pe>«mvia 

qB/iaerCn B03iVIO>KHOCTb H3MeHeHM5J nO/iapHOCTM 

OTK/ioHeHMa Kana/ia B, t. e. cuiHa/ibi mo)kho 
CK/ iaAbiBaTh M/iu BbmmaTb. /\n9\ aroro caeAyer 
ijawaTb KHonxy «A B», npnneivi no/i^pHOCTb 
n 3 MeHViOTC>i ripH Ha>i<aTun kmorkm «B » 



6.5.4. IB c M I H a /i bi 

OcuH/inocKon B!VI 550 n3o6pa>KaeT Te/ieBn3uoH- 
Hbie cuma/ibi c no/io>KHTe/ibHoPi BHAf^oMOAyajiqu- 
en. CneAOBaTe/ibHO, na SKpane AO/i>KHa bma^o- 
MOAya>iun>i 6biTb Hanpas/ieHa BBepx, t. e. ypo- 
B6Hb 6e/ioro Aoa>KeH Gbixb Hasepxy, a ypoBCHb 
•-iepHOrO M CMHXpOMMny/lbCbl AO/l>KKbl 6blTb BHH- 
3y. VCTaHOBMTb K03CpgDH14HeHT OTK/lOHeHUa yCH- 
/iHTe/i« EepiHKa/ibHoro oTK/ioHenna nepeK/irona- 
Te/ieM «B//],E/1EHME» no o>KHAaeiviOMy ypoBi-iK) 
CHTHa/ia Tax, nrobbi pa3Max cnrna/ia na SKpane 
cocTaB/ifl/i 2 4 Ae/ieHM3. Ho/iapHocib Banycxa 

ycraHOBaeHa «-!-», 3/iervieHTOM «VPOBEHb» 
ycTaHaB/iMBaercji HaAOKHbiPl 3ariycK. Hpn cko- 
poCTw pa3BepTKn AO 100 M!<c/Ae/ieHne pa3BepT- 
i<a sanycxaercfi KaApOBbiMH nMny/ibcaMn, npn 
CKOpocTM pa3‘sepTKn B npeAe/iax 50 mkc/ao/ig- 
hine - 0,1 MKc/Ae/icHne pa3BepiKa BanycKaeicr! 
CTpOMHbIMH MMny/lbCaMM. B 3TOM pe>KHMe H3Me- 
peHM3 uenecoo6pa3Ho Mcno/ibSOBaib /lyny, ko- 
Topaii B 10 paa yBe/inMHBaeT CKOpocTb paasepT- 
XM. 



same frequency, or that the relation between the 
two frequencies is a whole number or quotient. 
In double-channel measurements, the trigger sig- 
nal is drawn from channel A; therefore, to this 
channel must be connected the time reference 
signal which has to serve as a time scale for the 
measurement of the signal applied to channel B. 

6.5.3. Differential display A B 

In this mode of operation, the two channels are 
interconnected to form a single-channel differen- 
tial amplifier. The advantage of this connection 
is the possibility of reversing the deflection pola- 
rity of channel B and thus of adding the two sig- 
nals or subtracting one from the other. In order 
to produce the sum or difference voltage, the 
push-button marked "A B" must be depressed. 
Polarity reversal is attained by depressing the 
push-button marked "B 

6.5.4. TV signals 

The BM 550 oscilloscope displays TV signals or 
positive video modulation only. Therefore, the 
video modulation must be oriented upwards, the 
white level must be at the top edge of the screen 
and the black level with the TV sync pulses must 
be closer to the bottom edge. The deflection co- 
efficient of the verticci amplifier has to be set 
with the selector marked “V/DIV." according to 
the selected signal, so that the image height is 
2 to 4 divisions of the vertical scale. The trigger- 
ing polarity must be plus ( f ) and suitable trig- 
gering must be set with the control marked "LE- 
VEL"; with the selector "TIME/DIV." set up to 
100 //s/div., the time base is triggered by the fra- 
me sync pulses (V), whereas within the range 
50 , 4 is/div. to 0.1 4is/div. it is triggered by the line 
pulses (H). In this mode of operation it is ad- 
vantageous to use sweep magnification in order 
to increase effectively 10X the deflection coeffi- 
cient of the time base. 
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Nema-Ii mereny signal pozadovanou kladnou po- 
laritou videomodulace, vyhiedame v merenem za- 
h'zeni stupen s odpovidajici polaritou a ampliiu- 
dou signalu a tento pak privedeme na vstup 
„EXT SYNCHR". 



6.6. PHkIady merer, i s osciloskopem 

Osciioskop BM 550 je vhodny pro meroni napeti 
V rozsahu udanem cechnickymi daty a pro mereni 
fyzjkalnich velicin prevedenych no napeti. Merit 
muzeme napeti stejnosmerna. stridava, stejno- 
smerna se stn'davou slozkou (superpozice) pri- 
padne i modulace. Zviastni rezim umoznuje i me- 
reni TV signalu. U zobrazenych prubehu Ize me- 
rit hodnoty spickove a po prepoctu i hodnoty 
efoktivni a stredni. 



Mereny prubeh je nutno nastavit na pokud moz- 
no nejvetsi vysku obrazu tok, oby byla chyba 
odectu CO nejinensi. Pri mereni musi byt vzdy 
prvek pro plynulou zmenu vychylovaciho cini- 
tele na prepinaci „V/DIL'' v poloze „KAL.'' 



6.6. 1. Mereni stridaveho napeti 

Merite-li stridava napeti nebo stridave slozky 
stejnosmernvch signalu, prepnete tiacitko pro vol- 
bu vazby do polohy V teio poloze je do ze- 
silovoce propoustena pouze stridava slozka sig- 
nalu a jeho stejnosmerna slozka je oddelena. 
j'e-Ji vsak kmitocet stridaveho napeti blizky nebo 
nizsi nez 10 Hz, musime zaradit stejnosmernou 
vazbu a prepnout tiacitko do polohy To- 



Ec/im MSMepneivibiPi cnma/1 He ob/ia^aer ipedye- 
MOH no/ 10 >KMTe/lbHOM nO/ 15 ipHOCTblO B H/ieOMOAy- 
ro B M 3 Vtep^e.\iOM ycrpoMCTBe cncAyoT 
HaMTi/i KackaA c ipedyeMbiivsH no/inpHocrbfo n 
paaviaxcM cnrHa/ia m otot cnrHa/i noAarb na 
BXOA «BhEUIH. CHHXP». 



6.6. flpHMepbi H3.viepe-fna c ocusi/i/jocKonoM 

Ocqna/iccKon BM 550 5iB/i>ieTC5i noAxoA«mnivi 
A/i.T H3MepeHna Hanpa>i<eHH5i b npeAS/iax, yKa- 
SaHHbIX B TOXHMMeCKHX ASHHblX, a TaiOKe A'^/J H3 
MepeHki;! Apyrnx cpn3nuecKHx Be/iuMHH, npeoopa- 
30Rai-iHbix B Hanpn>KeHne. Mo>kho n3M0p5iTb no 
CTO.iHHoe, nepeivieHHoe, a jaK>i<e nocioriHHbie na- 
nproKennji c HayTO>KeHMeivi nepeivieHHOM coctob- 
/iniOLMeti M/iki c MOAyariLiMePi. 

OcOObIM peX<M,Vl AaeT B 03 M 0 >KH 0 Crb H 3 Mep, 3 Tb re 
;ieBM 3 MOHHbie CHTHa/lbl. y M 306 pa>l<aeiVlb!X CMTHa- 
/ 10 B MO)KHO M 3 MepnTb fiMKOBbie 3 HaueHnn M ny- 
TGM nepecuera onpeAC^iiTb AePicTByiOLMne m 
cpeAHMe SHaueHHjj. 

HeobxoAHMo ycraHaB/iMBaTb no bo 3 mo>khocth 
M aKCMMa/ibnyK) BbicoTy ocuna/iorpaMMbi a/ijt 
o6ecneMOHn« MHHHManbHoii norpeiiiHOCxn OTCue- 
Ta. Bo Bpev.sr H3MepeHna e/ieivieH r n/iaBHon ycxa- 
HOBKH KO3Cp0Hl4HeHTa OTKBOHeHMJI HB nepCK/lK) 
uaxe/ie «B/ZIE/1EHME» ao/ixcoh dbixb b no/io>Ke- 
HMM «KA/1.» 



6.6.1. HsMepeHMe nepeMenHOio 

Hanpji>i<eHM?i 

ripH n3MepeHHn oepeMeHHbix HanpmKeHnn m/im 
nepeMeHHOki coCTaB/rnroLueH, Hano>KeHHon Ha 
nocTOJiHHOM Hanpa)KeHMM c/ieAyer ycxaHOBHTb 
CBfl3b no nepeMeHHOMy xoKy, ycranoBHB KHonxy 
Bbidopa CBJ13H B noAOMteHHe «-». B axoM no/io^ 
>«eHnn Ha BxoA yCM/iHxe/in npoxoAHx xo/ibKO ne- 
peMeHHajr cocxaBAflK)Lij.a5r cMrnaAa h ero nocxoan- 
Ha^i cocxaB/i.aroiitaq oxAenena. 

Ec/ih nacxoxa nepeivieHHoro HanproKeunn 6/iM3i<a 



If the measured signal has not the necessary po- 
sitive polarity of the video modulation, then such 
0 stage must be found in the investigated equip- 
ment where he polarity and amplitude ore as re- 
quired and this signal must be connected to the 
input "EXT SYNC" of the instrument. 

6.6. Examples of measurements with the 
cscillosccpe 

The BM 550 oscilloscope is applicable for the 
measurement of voltage within the range given 
in Section 3. and of physical phenomena con 
verted into voltages. Measurable are DC and AC 
voltages with superimposed DC or AC compo- 
nents or also modulation. A special operation 
mode serves for the measurement of TV signals. 

The peak values of the displayed waveforms can 
be ascertained directly: the mean values and 
root-mean- square values can be computed. 

The measured waveform has to be adjusted so os 
to obtain the highest possible image on the 
screen in order to minimize the reading error. 
During measurements, the element for continu- 
ous deflection coefficient control on the selector 
switch "V/DIV." must be always set to the po- 
sition "CAL". 



6.6. 1 . Measurement of an AC 
voltage 

For measuring an AC voltage or the AC compo- 
nent of a DC signal, the push-button for coupl- 
ing selection has to be set to in which sett- 
ing only the AC component of the signal passes 
to the vertical amplifier and its DC component 
is suppressed. However, if the frequency of the 
AC voltage is close to or lower than 10 Hz, then 
DC coupling must be used and therefore the 
appropriate push-button set to The same 




tez platf pro tvarove kmity, zejmena obdelnikove 
prubehy s nizkym opakovacim kmitoctem. Prislus- 
na velikost sth'dave slozky v urovm'ch spicka-spic- 
ka se zjist’uje takto: 



a) no sti'nitku odecteme velikost obrazu od za- 
porneho po kladny vrchol mereneho prubehu 
V dilcich rastru 



b) tokto ziskany rozmer nasobime udajem no pre- 
pinoci „V/DIL" 

c) pri poLiziti delicove sondy nasobime vysiedek 
jeste delicim cinitelem sondy. 

Vysledna liodnola pak je: 

Delici pomer sondy X V/DIL X v/ska obrazu = 
napcti Vii 

Pn'klad : 

Delici pomer sondy — 1 : 10, „V/DIL" v poloze 
1 V, vyska obrazu na stinitku 4 dilky. Merena 
hod note pak je: 

10 X 1X4=^ 40 V,, 



6.6.2. Mereni stejnosmerne slozky 

Tato metoda je vhodna pro mereni okamzite 
hodnoty stejnosmernoho napeti, stejnosmerne 
urovne ve vztahu k zemnimu potencialu nebo )ine 
stejnosmerne urovni. Mereni pak probiha takto: 

a) u casove zakladny zafadime provoz AUT 

b) u kandiu, kterym budeme merit, stiacime tla- 
citko „0“, cimz vytvorime referencni uroveh 



H/IM HMXre 10 Pm, to HeoOXOAHMO BBeCTM CBflSb 
no nocToaHHOMy TOKy, t. e. nepeBecrn KHonxy 
B no/io>KeHne «— ». To >Ke OTHOcmcfl k mviny/ibc- 
HbiM CMTHa/iaM, ocodeHHO K np^MoyroribHbiM hm 
ny/ibcaM c huskom nacTOTOM noBTopeHna. Pas- 
Max nepeMenHOM cocxaB/iJiroiLieM onpe/ie/iaeTc?r 
c/ieAyfOLBMM oopasoM: 

a) Ha OKpane OTCnnTbiBaeTCJi pasMax oclih/i/io- 
rpaMMbi B npeAG/iax ot OTpnuare/ibHoro no 
no/io>KMTe/ibHbiw OMKH M B bipawacTCJ? B fi,ene- 
HM51X pacrpa, 

6) oiCMMTaHHoe SHaneiiMo yMHOM<aeTCM na iioKa 
sanne riepex/iionaTe/i^i b « B/AE/lEH k1E», 

b) npn McnoabsOBankin somab c AeanreacM c/ie 
Ayer yMHO>KMTb riGayneHnoe ananeHne na ko- 
arpcpMHnenr Aeaennj! aoHAa. 

Peay/ibTnpyKjLLico anancuHe b 3tom cayMac co 
cTaBOJiex: 

Ko3Cpd:inMMeHT Aeaenn« aoHAa X B/Aeaenne X 
X BbicoTa ocnnaaorpaMMbi = nanpnwenHe B 
pasMax 
ripMMop; 

Ko3cpc|:)nnneHr Aeaenn^i aonAa - I : 10, «B//JiE- 
/1EHME» B noaowennn 1 B, BbicoTa ocimaao 
rpaMMbi na SKpane 4 Aeaennji. MaMepenHoe ai-ia- 
nenne b stom caytiae cocTaBaaei: 

10 X 1 X ^ - ^0 D paaMax 

0.2.2. M 3 M e p e n n c ii o c r o h ii n o h 
c o c T a B a K) l A e h 

3tot MexoA ^BaaeTC^i hoaxoa^iamm Aan naMepe- 
HH5T MTHOBennoro a.HaMenn^ nocTOAHnoro nanpn- 
>Kenn5i, nocTOJiHHoro ypoBna no OTHOiiiennK) 
K noTenpnaay aeMan nan ApyroMy nocTO«HHOMy 
ypoBHK). MaMepenne ocyiAecTBaaejca caeAym- 
IIIHM odpaaoM! 

а) VcTaHOBMTb paaaepTKy b pe^ruM ABT. 

б) CoaAaxb onopHbm yposenb nyreM na>KaTMa 
na KHonxy «0» Kanaaa, Mcnoabayeivioro A^a 
HSMepenna. 



applies for non-sinusoidal, especially rectangu- 
lar. w'aveforms of slow repetition rate. The cor- 
responding voltage of the AC component at 
peak-to-peak level can be ascertained as fol- 
lows : 



a) The amplitude of the image on the screen is 
read by measuring the vertical distance froni 
the negative peak to the positive one of the 
displayed waveform in terms of graticule di- 
visions. 

b) The dimension thus ascertained is multiplied 
by the setting of the selector switch "V/DIV.". 

c) If a divider probe is employed, the result ob- 
tained must be multiplied by the pertaining 
dividing ratio. 

The result is : 

Dividing ratio of the probe X V/div. X image 
height - V,, 

Exarnole: 

Dividing ratio — 1 : 10; selector "V/DIV." set to 
1 V; image height on the screen ^ 4 divisions. 
The measured dimension is: 

10 X 1 X 4 — 40 V,, „ 



6.6.2, Measurement of a DC 
component 

The method which is described as follows is sui- 
table for the ascertainment of the instantaneous 
value of a DC voltage, or a DC level with regard 
to the earth potential, or to another DC level. 
The measuiing procedure is as follows: 

a) The time base operates in the AUT mode. 

b) The reference level is established by depress- 
ing the push-button "0" of the channel which 
has to be employed for the measurement. 
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c) je-ll merene napeti kladne. nastavime posu- 
vem „ I stcpu na dolni okraj rastru. Pri za- 

pornem napeti je nutno nastavit stcpu na 
horni okmj rastru 

c) uvcinime tiacitko ,.0" a vstup zesilovace spoji- 
me bud’ pn'mo nebo pres sondu s merenym 
napeti m 

e) prepinac „V/DIL" nastavime tak, aby byla sto- 
pa no stini'tku a pokud mozno co nejdale od 
vychozi polohy pri stlacenem tlaci'tku „0" 



f) odecteme vzdalencst mezi referencni urovni a 
vychylkou. 

Vysledna hodnota se vypocte shodne jako u me- 
reni stridaveho napeti: 

Delici pomer sondy ^ V/DIL vyska vychylky — - 
■*= napeti. 



6.6.. 3. Mere n I casovych intervalu 

Osciloskop BM 550 umoznuje mereni casovych 
inte.'-volu mezi dvema prubehy nebo dvema body 
jednoho prubehu az do celkove delky rastru. 

M oreni prcvadime takto: 

o) mereny signal zobrazime obvykiym zpusobcm 
tak, aby byly body, ve kterych mame merit ca- 
sovy interval, horizontalne dostatecne vzdale- 
ne. 

b) na souradnicich rastru odecteme horizontalni 
vzdalenost mezi merenymi body a nasobimo 
jejicn hcdnotou, nastavenou prepinacem Cos/ 



b) Ec/im HSMepjiGMoe Hanp«>Kenne no/io>KHTe;ib- 
Ho, TO pery/inpoBKOki « | » cMecimb /imhmk) 
no HkDKHe.viy Kpaio pacTpa. flpM orpMuaie/ib' 
HOM Hanp«>i<eHHH cneAy^T ycraHOBHib /ihhhio 
no BepxHGiviy xpaK) pacrpa. 
r) OrnycTHTb KHonxy «C» h Ha bxoa ycn/inTe/i5! 
noAaib npflMo m/im uepea 30 ha MSMepaeMoe 
HanpyiweHHe. 

a) nepeK/ifonare/ib B/Ae/iOHne ycraHOBHTb b ra- 
Koe no/io>KCHMe, urodbi /ikiHnn Ha OKpane na- 
xoAH/iacb i<ai< MO)KHO Aa/ibiue or HCxoAnoro 
no/io)i<enHH, HMeroMiero mocto ripn nawaiOM 
KHonxe «0». 

e) OrcMMTaib paccTOHnne Me>KAy onopubiM 
ypoBHCM HTMepaeMoro nanpyoKeHHa. 

PeaynbTHpyroij^ee 3HaueHne onpeAe/ijjeTCJi Tax 
>Ke Kai< H B npeA.biAyu4eM c/iynae npn HSMepeHMH 
nepeMCHHorc '-lanpjoKeHMH: 

KoecbcpHLiMeMT A.eneHH?i 30HAa X B/ag/ihhg X 
X pasHGCTb ypor3HePi == nanpjOKeHHe. 



6.6.3. M3MepeHMe BpeivieHHbix 
HHTOpBa/lOB 

OcuM/i/iocKon BM 550 no3BonneT n3iviepeHMe 
BpeivieHHbix MHTepBa/ioB Me>KAy AByiviyi npouec- 
caMH H/iH AByiviq nvHKTaivM oAHoro nponecca ao 
o6ii(eH AaHHbi pacrpa. 

M3MepeHne ocymecTB/uieTCJi otmm cnocoooivi; 

а) H3Mep5ieMbiH cHrna/i M3o6pa3MM obbiKHOBen- 
HblM CnOCObOM Tax, MT06bl nyHKTbl, B KOTO- 
pbix Mbl AOn>KHbl MSMepflTb BpeMeHHbIM HH- 
TepBa/1 6bi/iH ropn30HTa/ibHO AOCTaroMHo yAa- 
/IGHbl 

б) Ha KoopAnnaTax pacipa oTCMMiaeM ropn30H- 
Ta/ibHoe paccToaHkie Me>KAy n3Mep5ieMbiMM 
nynKTaiviH m yiviHOwaeM na mx 3Ha>-ieHMe, ycia- 
HOB/ieHHoe nepeK/iK)MaTe/ieM BpeMJi/Ae/ieHne. 



c) If the voltage to be measured is positive, the 
trace on the screen is shifted with " j " to 
the bottom of the graticule; if it is negative, 
to the top of the graticule. 

d) The push-button ''0" is released and the volt- 
age to be measured is connected to the input 
of the amplifier either directly or via a divider 
probe (as appropriate). 

e) The selector switch "V/DIV." of the deflection 
coefficient is set so that the trace on the 
.screen takes up a position as far as possible 
from the level which has been established 
with the push-button "0" depressed. 

f) The distance between the reference level and 
the deflection is read on the screen. 

The result of the measurement can be computed 
as in an AC voltage measurement; 

Dividing ratio of the probe X V/div. X deflection 
height = sought DC voltage. 



6.6.3. Time intervals measurements 

The BM 550 oscilloscope enables the time inter- 
vals measurements between two waveforms or 
two points of one waveforme up to a full raster 
length. 

The measurements are done in the following way: 

a) a measured signal has to be displayed as 
usually so that we receive a sufficient horizon- 
tal distance between time interval points to be 
measured. 

b) The horizontal distance between measured 
points read from the raster coordinates has 
to be multiplied by the measured points value 
set by the Time/division change-over switch. 
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Priklad : 

Cas/di'l = 1 ms/di'l, hcrizontalni vzdalenost = 
~ 5 dilku 

casovy interval — 1 ms . 5 — 5 ms 



ripHMep: 

BpeMa/Ae/ieHMe = 1 Mc/Ae/ieHne, ropn 30 Hi a/ib- 
Hoe paccToaHMe = 5 

RpeMeHHbIM MHTepBa/l — 1 MC . 5 = 5 MC 



Example: 

Time/division = 1 ms/div., horizontal distance — 
5 divisions time interval = 1 ms . 5 — 5 ms 



6.6.4. Mereni kmitoctu 

Mereni kmitoctu provadime stejnyrn zpusobem ja- 
ko mereni casoveho intervalu. Kmitocet vsak mu- 
sime ziskat vypoctem, protoze kmitocet je prevrcit- 
nou hodnotou casu pericdy. 



6.6.4. IdsMepeHMe nacTOTbi 

MsMepeHkie nacTOTbi ocymecTB/iaeTCfl oflHHaKO- 
BbiM cnocodoM K 3 K M 3 MepeHkie BpeMeHHoro uh- 
Tepsa/ia. Macjoiy KOHenHo /to/i>KHbi no/iynmb Bbi- 
MMC/ieHneM, xaK kbk ^acTora AB/iHercfl odpaiMbiM 
3 HaMeHneM BpeweHM nepnoAa. 



6.6.4. Frequency measurements 

A frequency measurement is done in the same 
way as a time interval measurement. A frequency 
value must be calculated because frequency is a 
convering value of a period time. 



Pfi'kiad: 

casovy inerval 1 periody 



Kmitocet — ^ = 

0.2 ,as 

-5X10^ Hz - 5 MHz 



0.2 .us 
2X 10-7 



ilpuMep: 

npeivieHHbiM HHTepna/i 1 nepuo/ta 0,2 mkc 

'lacTora -■ ^ — = 

0,2 MKC 2 . 10 7 

5 X 10^^ Fn - 5 MTn. 



Example : 

a lime interval of a period - 0.2 us 
1 1 

Frequency - 



0.2 .us 2X 10 7 

5 X 10"'' Hz — 5 MHz 



6.7. Pfiklady mereni s multimetrem 

6.7. 1. Mereni stejnosmernych 

Pfed mefenim je vhodne pfekontrolovat vychozi 
nastaveni nuly voltmetru. Stiacime tlacitko „U~-" 
a no ukozateli velicin se rozsviti diode u znacky 
„V". Zdifku I spojime pornoci vodice zdifkou 
„U' Jestlize na displeji neni nula, musime tuto 
dostavit pomoc! potenciometru „NULA" na pa- 
nelu. Po dostaveni odstranime spojku. Pro vlast- 
ni mereni spojime zdifku „ ^ " s kostrou mefe- 
neho zdroje a zdifku „U - " s rnefenym mistem. Di- 
splej nyni ukaze velikost a polciritu pfilozeneho 



6.7. ripMMepbi M3MepennH npu ucno/ibSoeaHUM 
MyabTHMerpa 

6.7.1. M 3 M e p e H M e n o c r o si ii ii bi x 
1 1 a n p SI >i< e H M h 

Hepe/t n3MepeHneM ueaecoo6pa3Ho npoKourpo- 
anpoBaTb ycTanoBKy Hyasi BO/ibTMeipa. Hawaib 
Ha KHORKy «U— » M Ha MHAHKarope eAHHMqbi 
H3MepeHHsi 3a>KMraeTCsi amoa y 3naKa «B». 3a 

>KMM « » COeAHHMTb C 3a>KHMOM «U --» C HQ- 

MOiJibK) npoBCAa. riocae aroro ycTanoBHTb b cay- 
nae hgoOxoaumoctm Hyaecoo noi<a3aHne ahc- 
n/iesi c noMoiUbio noTeHUHOMei pa «HVy1b» na 
naneyiH. Docae ycianoBKH nyaa ydpajb coeAMne 
Hue. DpM H3MCpeHHH COeAHHHTb 3a>KHM « j » 
c KopnycoM M.3tviepsieMoro McroMHHKa m 3a>i<HM 
«U — .» COeAHHHTb C H3MepsieMOp| TOMKOM. flo- 
cae 3Toro AHcnaeu noKaabiEaei ananeni^e m no 
anpHOCTb n3MepaeMOro Hanpfl>i<eHn>i b Boabiax. 



6.7. Examples of measurements with the 
multimeter employed 

6.7.1. Measurement of DC 
voltages 

Before carrying out the actual measurement, it 
is aovisable to check the initial zero setting of 
the voltmeter as follows: 

When the push-button "U - is depressed th^ 
indicating LED marked "V" lights up on the dP 
splay. The socket I " has to bo interconnected 
with the socket marked "U If the display does 
not present zero, then it must bo zeroized with 
the potentiometer "ZERO" on the panel. Then, 
the connection between the mentioned sockets 
must be cancelled. For the measurement proper, 
the socket " ^ " must be connected to the fra- 
mework of the measured voltage source and the 
socket "U " to the measured point. The display 
indicates the magnitude and polarity of the 
applied (measured) voltage in terms of volt. 
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napeti ve voltech. Zmenou velikosti prilozeneho 
napeti o cely rad prechazi multimetr do dalsi'ho 
rozsahu o desetinna tecka se posune. 

Tim je indikovana runkce automaticke volby me- 
reneho rozsahu. Je-li celkovy rozsah msreni pre- 
krocen, zhasne displej a desetinne tacky se stri- 
dave rozsvecuji. 

Upozorneni; 

Pristroj neni chranen proti napeti vetsimu nez 
1500 Vss. Kostra multimetru neni spojena 
s ochrannou zemi site (plovouci zem). 

Napeti mezi ochrannou zemi (kostrou oscilosko- 
pu) a plovouci zemi multimetru ( I ) nesmi byt 
vetsi nez 500 \fa. 



6.7.2. Mereni stridavych napeti 

Pred merenim je vhodne prekontrolovat vychozi 
stav, tj. nulu voltmetru. Stiacime tiacitko „U-‘' a 
na ukazateli velicin se rozsviti dioda u znacky 
„V". Zdirku plovouci zeme multimetru „ ^ " spoji- 
me pomoci vodice se zdirkou ..U-". Jestlize na 
displeji nebude nula, musime tuto dostavit po- 
moci potenciometru „NULA" na panelu pristroje. 
Po dostaveni nuly odstranime spojku. 



Pro vlastni mereni spojime zdirku „ ^ " s kostrou 
mereneho zdroje a zdirku „U-" s merenym mis- 
tem. Displej nyni ukaze velikost prilozeneho na- 
peti. Zmenou prilozeneho napeti od nuly do na- 
priklad 50 V se posouvd poloha desetinne tecky, 
tim je indikovana funkce automaticke volby me- 
riciho rozsahu. Je-li celkovy rozsah mereni 
(^9 V<,|) prekrocen, blika displej. 



rip'/i MSMepeHUM M3Mepj;eMoro HanpyuKeHua 6o- 

nee, ue.vi ua oamh nop^i^OK MM/i/iMBo/ibT.vieTp ne- 
pexo/tuT Ha coce/iHnPi npeAe/i m AecaiuMhibiM 
3H8K cMeLuaerca. 3to CBMAeTe/ibCTByer o ripa- 
BH/ibHoPi pabore cxeivibi aBTOMaiMMeCKOPi ycja 
HOBKM npeAe/ia M3MepeHna. Ec/im npesaoMASH 
HaHBbiciiJMM npeAe /1 M3iviepeHnq, ro Ancn/iePi rac- 
HGT M AeC51THMHbie 3H3KU H OUe pe.VieH HO MMraiOT. 

BHMMaHue: 

ripn6op He 3aLL4MU4eH OT HanpjoKeHHM, npeBbi- 
maioiMMx 1500 R - paaiviax. Kopnyc MynbTMMeT- 
pa He coeAMH8H c aaiUMTHOH 3eivi/ieu cgth (nna- 
Baioinayi 3eM/iJi). Hanpa>KeHMe ivie>KAy aaiUMTHon 
3eM/ieM (KOpnycoM ocun/i/ioCKona) n n/iaBaK)- 
U40H 3eM/ieM My/lb THMerpa ( (^ ) ne ao/i>kho npe- 
BbiLLiaTb 500 B - pa 3 Max. 

6.7.2. M 3 M e p e H M e n e p e m e h h hi x 
H a n p 5i >K e H H H 

riepeA u3MepeHMeM ue/iecoobpasHO npoKourpo- 
/IMpOBaJb MCXOAHOe COCTOBHHe, T. e. Hy/lb BO/lbT- 
MeTpa. Ha>KaTb Ha KHOUKy «nEPEIVl.» m na hh- 
AHKaTope ef\\Av\\A\\ n3MepeHn.t{ 3a>i<nraeTCB ahoa 
y CHMBO/ia «B». 3a>KMM n/iaBaioLueM 3eM/in My/ib- 
TMMejpa « I » COeAHHMTb C 3a>KHMOM «riEPEM.». 
B c/iynae h 0 o 6 xoahmocth yCTOHOBHTb HO/ib Anc 
n/iea c noMOLMbK) noTeHUHOMerpa «HO/lb» na 
nane/iH npn6opa. floc/ie ycTanoBKH ny/m ybpaxb 
coeAMHeHMe. 

□ pu CObCTBeHHO H 3 MepeHMM COeAHHMTb 3a)KMM 
« i » c KopnycoM M3Mep.fleivioro MCTOUHMKa h 
3a>KHM «U'» - H3MepfleMOM TOUKOH. Plo- 

c/ie 3Toro AncririePi noKajbiBaer 3 HaMeHne no- 
AaBaeMoro HanpjoKeHnyi. ilpM n3MeHeHHM noAa 
BaeMoro Hanpn>KeHMa b npeAe/iax or ny/i^i ao 
npHbiH. 50 B aBTOMaTHuecKH nepeMeuiaerca Ae- 
caTMi-iHbiM 3Ha<, MTO CB M AGTe/i bCTB yex o npa- 
BH/ibHOM pabore cxeivibi aBTOwaTMuecKOM ycia- 
HOEKH npeAG/ia n3MepeHna. 

Ec/ih npeB30HAeH HaMBbiCujMM npeAG /1 M 3 Mepe- 
HMa (99 Bat*,) AGHCTByioinero Hanpa>KeHM5i, TO ah 
ennen Muraei. 



When the applied voltage changes by one order, 
the multimeter changes over to the next range 
and the decimal point shifts by one place. Thus, 
operation of the automatic range selection cir- 
cuits is indicated. In the case of overranging, the 
display ceases to operate, only the decimal po- 
ints light up alternately. 

Attention! 

The instrument is not protected against voltages 
exceeding 15C0 V DC. The framework of the mul- 
timeter is not bonded to the protective earth of 
the mains (its earth is floating). The voltage be- 
tween the protective earth (framework) of the 
oscilloscope and the floating earth " i " of the 
multimeter must not exceed 500 V,, 

6.7 2. Measurement of AC voltages 

Before starting a measurement, it is advisable to 
check the initial state of the voltmeter, i. e. its 
zero setting. After depressing the push-button 
"U-", the LED marked "V" on the indicator of 
variables lights up. The floating earth socket 
^ " has to be interconnected with the socket 
i ". If a number other than zero is displayed, 
the potentiometer "ZERO" on the panel of the in- 
strument must be used for zeroizing the display; 
afterwards the link between the two sockets has 
to be removed. 

For carrying out a measurement, the socket " I 
must be connected to the framework of the sup- 
ply of the measured voltage and the socket "U-" 
to the measured point. The display indicates the 
magnitude of the measured voltage. When this 
voltage is altered from zero to e. g. 50 V, the 
decimal point changes its position, thus indicat- 
ing that the automatic measuring range select- 
ion is functioning. Exceeding of the maximum 
measuring range 99 V RMS of the multimeter 
(i. e. overranging) is indicated by the display 
flickering. 
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Upozorneni: 

Pn'stroj neni chranen proti napeti vetsimu nez 
500 V.,. Kostra multimetru neni spojena s ochran- 
nou zenii site (plovouci zem ^ ). Napeti mezi 
ochrannou zemi (kostrou oscilcskopu) a plovouci 
zemi nesmi byt vetsi nez 500 Vss. 



6.7.3. Mereni odporu 

Pred merenim odporu je vhodne prekontrolovat 
vychozi stov, tj. nulu ohn'metru. Stlocime tlacitko 
„R". Zdirku ^ " spojime pomoci kratkeho vo- 
dice se zdirkou „R". Jestlize no displeji nebude 
nulo, musime tuto dostovit pomoci potenciomet- 
tru ..NULA" no ponelu. Po dostaveni nuly odscro- 
nime spojku. Mereny odpor pfipojime primo nebo 
pomoci stinenych vodicu mezi zdirky .1, a 
„R". Protoze i ohmmetr ma plovouci zem, Je 
mozne merit odpory zobudovone do obvodu ruz- 
nych zorizeni. Zde vsak je nutne pocitat s moznou 
chybou mereni, zpusobenou obvodovymi prvky, 
pripojenymi k merenemu odporu. Zoklodni udaj 
no displeji je v k(2 (.001 az 999), pri mereni od- 
poru radu MQ rozsviti se indikace mereni MI2 
a udaj je 1 .00 az 9,99. 



Upozorneni: 

Pri mereni odporu nesmi byt mezi svorky „ ^ a 
„R" privedeno zadne napeti. Kostra multimetru 
neni spojena s ochrannou zemi (kostrou oscillo- 
skopu). Napeti mezi ochrannou zemi a plovouci 
zemi „ I " nesmi byt vetsi nez 500 Vss. 



BHMMaHsie* 

ripn6op He saixiHu^eH or BOS/teMCiBna Haiipn^e- 
HMJi, flePiCTByioLuee SHaueHne KOToporo npeebi- 
LuaeT 500 B. Kopnyc My/ibiMMerpa He coe.anHeH 
c 3 au(MTHOM seM/iePi cejM (n/iaeaiOLuafl 3eM/i5i 
I ). HanpaweHHe Me>K/iy 3aLUMTHOM seM/ieki 
(KopnycoM oci4M/i/iocKona) h n/iaBafoiueP. aew- 
/leM He Ao/DKHo npeubiujarb 500 B - pasMax. 

6.7.3. M 3 M e p e H M e c o n p o \ m u /i c h h Pi 

nepe/i n 3 MepeHneM coripoiMB/ieHMu qe/iecood- 
pa3HO npoBepMTb HcxoAHoe cocTOHHne, t. e. HO/ib 
OMMeipa. HaMOTb Ha KHonxy «R». 3a>:<HM 

« 1 » COe.AHHHTb KOpOTKHM npOBOAHl-JKOM C 3a 

xiHMOM «R». B c/iyuae hcoOxoahivioci h ycraHo- 

BHTb HO/lb AHCn/ie^ C IlOiVlOUUbK) nOTeHUHOMeTpa 

«HO/lb» Ha naHe/iH. floc/ie ycxanoBKH ny/ni y6- 
puTb nepeMbiMKy. MsMepHeivioe conpoi nB/ieHne 

COCAHHMTb npHMO H/IH ROCpeACTBOM OKpUHHpO 
BaHHbix npOROAOu k 3a>Kkii\\aM « | » h «R». 
BBMAy Toro, uTo H y oMMerpa npeAycMorpena 
n/iaBaimnaa seiviym, HMcexcB B03M0>i<H0CTb H3Me- 
peHMJi coripoTMB/ieHMpi, BK/iK)ueHHbix B cxeMax 
pa 3 r)MMH->ix ycipoHCTB. B 3TOM c/iyuae neobxo 
AMMO HMerb BBHAy B03MO>KHOCTb OUIh6kM iipn 
M 3 MepeHHM, Bbl3BaHHOH S/ieMeHiaMM CXeMbl, 
CCeAHHeHHbIMH C M3Mep«eMblM COnpOIMB/ieHH- 
eM. OcMOBHoPi eAMHMuePi n3MepeHH« «B/i«eiC5i 
kOm (ot 0.01 AO 999). ripM H3MepeHHn coiipo 
iHB/ieHMM B npcAe/iax MOm 3a>KnraeTCJi MHAHxa- 
UHsi y CMMBO/ia MOm m noKaBanne OMMeipa ne 
)KMT B npeAO/iax ot 1.00 ao 9.99. 

BHHMaHMe: 

□ pH M 3 MepeHnn conpoTHBneHMw Me)KAy 3a>KH- 
MaMM « » H «R» He AO/l>KHO 6b!Tb nOASHO HM 

KaKcro HanpjuKeHMJi. Kopnyc My/ibTMMeipa He 
coeAHH6H c 3a'J4MTHoPi 3eMAePi (KopnycoM ocun/i- 
nocKona). Pa3Max HanpjoKeHHfl Me>i<Ay 3au4HTHoPi 
3 eM/iePi M nAa33iou4ePi 3eM/iePi « ^ » ne AO/ix<eH 
npes bill! aTb 500 B paanax. 



Attention! 

The instrument is not protected against voltages 
exceeding 500 V RMS. The framev^/ork of the 
multimeter is not bonded to the protective earth 
of the mains (its earth is floating). The voltage 
between the protective earth (framework) of the 
oscilloscope and the floating earth " I “ must 
not exceed 500 V,- 

6.7.3. Measurement of resistances 

Before carrying out the actual measurement, it is 
recommended to check the zero of the ohmmeter 
(its initial state). For this purpose the push-but- 
ton "R" has to be depressed and the socket 
" ^ " linked with the socket "R" by means of a 
short conductor. If the display presents a reading 
other than zero, then it must be corrected with 
the aid of the potentiometer "ZERO" on the pa- 
nel. After zeroizing, the connecting link must be 
removed. The resistance to be measured has to 
be applied either directly, or over screened cab- 
les, between the sockets " " and "R". It is 

essential to bear in mind that also the earth of 
the ohmmeter is floating; thus, the in situ mea- 
surement of resistors fixedly built into various 
instruments is enabled. Hov/ever, it is necessary 
to reckon with possible errors caused by other 
resitances (if any) connected to the measured 
one. The result is indicated basically in terms 
of ki> (0,001 to 999): when resistances of the 
order of Mi2 are measured, the indicating I ED 
"Mi>" lights up and the range of results in 1.00 
to 9.99. 

Attention ! 

During resitance measurements, a voltage must 
not be applied between the sockets " I " and 
"R" The framework of the multimeter is not 
bonded to the protective earth (framework of the 
oscilloscooe). The voltage between the protective 
earth and the floating one " ^ " must not ex- 
ceed 500 Vp_j,. 
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6.7.4. Merer) I teplot 



Pred merenim je vhodne prekontrolovat nulu no 
displeji. Kontrola 0 dostoveni nuly se provadi 
stejne jako pri merenf strfdoveho nopeti. 

K merenf teplot slouL' sonda, no jejfmz hrotu je 
upevnene teplomerne cidlo. Pfed merenim teplot 
spojfme teplotni sondu se vstupnf svorkou no 
multimetru. Fak stlocfrne tiacitko ,J" a no displeji 
se objevf udaj okomzite teploty cidlo. Pokusne 
uchopime hrot sondy mezi prsty o udoj displeje 
se bude bifzit k teplote lidskeho tela. Pri merenf 
teploty povrchu teles cibame no to. oby se ceinf 
plosko cidlo dotykolo poked mozno celou plo- 
chou mereneho mfsto. Pro ziepsenf teplotnfho 
Kontciktu je vhodne nonest no merene mfsto kop- 
ku silikonove vozeliny. 



1^/', je nutno pocftot zviaste u mo- 
7 ch teles s tfm, ze hmoto cidlo odebere z merene 
hmoty jiste mnozstvf teplo. Tfm je merene teleso 
ochlozovono, tokze muze pri vetsfch nepomerech 
hmot dochozet ke zkreslenemu vysledku. 



6.7.4. MsMepeHne TeMrieparypbi 

Depe/t M3MepeHneM ue/iecoodpasHo npoBepmb 
HO/ib /incn/iefl. KoHipo/ib m ycraHOBKa Hyvia ocy- 
LUeCTB/1«KDTC51 TBK >Ke, KaK M B C/iyuae M3MepeHHq 

nepeivieHHoro HanpfDKeHMa. 

H3MepeHHa T8MnepaTypbi npeAHasHaMen 
30HA, B KOHne KOToporo yciaHOBneH reivinepa- 
TypHbifi AaT<-(F^k. HepeA H3MepeHneivi c/ieAyer co- 
GAHHMTb TeMneparypHblM 30HA C BXOAHbIM 3a>KM- 
MOM My/ibTHM3Tpa. SaiGM Hawaib Ha KHonxy 
«T» M Ha AMcn/iee noHB/iaeTca MrHOBeHHoe SHa 
M6HHe TGMnepaTypbl AaTMMKa. B3«Tb K0H6H 30H- 
Aa B na/ibubi, noKa3aHne f},v\cnl\e^ ao/i>kho 6biTb 
6/1M3KO TeMneparype Me/ioBenecKoro re/ia. flpi^ 
n3iV5epeHMn TCfVinepaTypbi noBepxHocxM npeAMe- 
TOB Heo6xOAMMO C/lGA^^Tb 3a T6M HTObbl TOpUO- 
B3J1 noBepxHOCTb AaTMMKa Kaca/iacb BcePi n/io- 
lUaAbK) n3iviepaeMoro iviecTa. y/iynujeHHfl xe- 
n/ionpoBOAMMocxM c/ieAyex BsecxM b H3iviep5ie- 
Moe Mecxo xanAO cnAHKOHOBoro saseAMHa. 
ripM M3Mepe;HMn xeMnepaxypbi (b ocodeHHocxH 
MaAbix npeAMexoB) h6o6xoahmo mviexb BBMAy, 
Mxo 30HA oxHMMaex onpeAGAeMHoe KOAmieciBO 
xenAa, oxAa>KAaa M3MepfleivibiM npeAMex. 3xo mo- 
>Kex Aasaxb oLundoMUbie pesyAbxaxbi npM 6oAb- 
moM HecooxBercxBMM Macc. 



Upozorneni: 

Teplo^f sondo je urceno k merenf teplot oc 
--20 C do -j-150°C. Je-li mereno teploto pod 
stotne nizsi nebo vyssf. hrozf znicenf cidlo. Chron- 
te sondu o jejf phVod pred ogresivnfmi lotkomi c 
nodmernou rnechonickou nomohou. Cidlo a jehc 
ko'/ovo nosno cost jsou no potenciolu plovouc 



BHiiMauMe: 

TeMnepaxypHbiM 30 ha npeAHasHaMeH a^^ M 3 Me- 
peHHji xeMnepaxypbi s npeAGAax ox -20,^C ao 
f-150°C. Ecah reMoepaiypa SHauMxeAbHo npe- 
BOCXOAHX BepXHMM npeAG/1, xo AaXUHK MO>KeX 
BbiMXH M3 cxpofl. 3oHA CAeA.ysx sauuMUtaxb ox 
B03AeMCXBM« arpeccMBHbix BeLqecxB m ox npes- 
MepHOM MexaHMMecKOM HarpysKM. /j,axuMK M ero 
Hec'/LLtafl Mexa.TAMuecKafl uacxb naxoA^Tcy) Ha no- 
TeHMMaAe nAaBaioineM 3GMAM. flooxoMy neo6xo 
AMMO COdAfOAaXb OCXOpO>KHOCXb npM MSMepeHMM 
npeAMexoB, HaxoAJiLAMxca noA Hanp«>KeHMeM. 



6.7.4. Measurement of 
temperatures 

Before commencing the measurement, it is advi - 
sable to check the zero of the display and to ad- 
just it, if necessary, as has been described in the 
instructions for an AC V measurement. 

The supplied thermal probe serves in temperatu- 
re measurements. A temperature transducer is 
attached to the tip of this probe. Before the 
actual measurement, the probe has to be con- 
nected to the input terminal of the multimeter. 
Then, the push-button marked “T'' has to be de- 
pressed, whereupon the instantaneous tempera- 
ture sensed by the transducer can be read on 
the display. V\/hen the tip of the probe is held 
between the fingers, the reading on the display 
rises towards the temperature of the human bo- 
dy. In the measurement of a surface temperature, 
it is essential to take care that the front face of 
the transducer bears with its whole surface aga- 
inst the measured place. 

In order to optimize the heat transfer, a drop of 
silicon vaseline can be applied between the pro- 
be and the measured surface. Especially when 
small objects are being measured, it is necessary 
to bear In mind that the mass of the probe de- 
prives the measured object of a certain amount 
of heat, thus causing its cooling. Consequently, 
when the disproportion between the masses is 
large, measuring errors can be encountered. 

Attention! 

The thermal probe is designed for the measure- 
ment of temperatures within the range -20 °C to 
-f-f50°C. If the measured temperature is consi- 
derably lower or higher, then the transducer can 
incur damage (destruction). The probe and its 
connecting cable must be protected against ag- 
gressive agents and from mechanical stress. The 
transducer and its metal body are at floating 
earth potential, therefore care must be taken 
when the surface temperature of a voltage-carry- 
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zeme, prot je nutna opatrnost pri mereni objek- 
tu pcd napeti'm, ktere nesmi byt velsi nez 500 Vss. 



6.7,5. Mereni casovych useku 

Prikiad mereni casoveho useku: 

.Nastaveni prvku oscilsokopu jako v bode 6.4.1. 

Stopu vyrovndme do stredu sti'nitko tak, aby se 
kryla se slrednim vodorovnym meritkem. Stlaci- 
me tiacitko „A t" a no obrazcvce se objevi dva 
jasne body (kursory) a no ukazoteli rozmeru se 
podle nastaveni pfepinace „CAS/DiL" rozsviti 
jedno ze sviticich diod (s, ms, nebo as). Potencio- 
metrem „A t — STARf" nastavime jeden bod no 
druhou svislou rysku meri^ka (1/10 celeho mentka) 
a potenciometrem „At - STOP" druhy bod no 
devatou svislou rysku. Displej nyni ukazuje 8.00 
a svitici dioda oznocuje rozmer „ms". 



7. POPIS MECHANICKE KCNSTRUKCE 

Osciloskop BM 550 je resen vodorovnym uspo- 
raddnim jednotlivych casti. Stred osciloskopu tvo- 
n obrazovka s prislusnymi ovladacirni prvky. Vle- 
vo je unn'sten vertikalni zesilovoc, vpravo c.osov6 
zakladna a obvody DMM. Zostovbove prostory 
jsou cddeleny vnitrm'mi prepaH'omi, ktere elek- 
tricky stini jejich obvody a soucasne sicuzi jako 
nosne prvky v predni casti skri'ne. Predni cast je 
ukoncena v urovni vychylovacich desek obrazovky 
pricnou deskou. V druhe casti osciloskopu jsou 



PasMax OToro nanpa>KeH'/iji He AO/i>KeH npeebi- 
LUarb 500 BpaaMax. 

6.7.5. IdsMepeHne HHTepsa/ioii 
B p e M e H M 

npHMep M3.viepeHM5i MurepBa/ia BpeivieHH: 
VcTaHOBKa 3/ieMeHTOB oci4M/i/iocKona aHa/iornM- 
Ha onHCaHHOM yciaHOBKe b n. 6.4.1. 

VCTaHOBMTb HO MCHTpy 3KpaHa Tax, L|rO- 

6bi OHa cosnaAa/ia co cpeflueM ropMSOHia/ibHOM 
riHHueM. Ha>KaTb na Knonxy <At» m na SKpane 

I10«B/15ilOTCfl AB6 apKHe TOMKH (iVieTKM) M HB MH- 

AHxarope eflHUHu n 3 MepeHna b 3 aBHCn.viocTM or 
ycTaHOBKH nepeK/uouaTe/iji BPEMf 1 /AE/lEH ME 
3a>KMraeTCa oahh m 3 CBeTOAHO,aoB. (c, mc, mkc). 
nOTeHUHOMeTpOM «At - CTAPT» COBIVieCTHTb 
OAHy MeTKy co BTOpOU BepTMXanbHOM /IHHMen 
pacTpa (1/10 Bcero pacrpa) n noreHLiMOMeTpOM 
«A:t - CTOn.') COEMeCTHTb BTOpyK) MGTKy C AG 
DJiTOM BepTMKam.HOM /iMHuePi. Ancn/ien Ao/i>KeH 

noKasbiBaTb 8.00 h cbotoamoa onpeAcymer eAu 
HMuy n3(ViepeHna «mc». 



7. OHMCAHME MEXAHMMECKOM 
KOHCTPVKUMM 

OcuM/i/iccKon BM 559 mvieeT i opM 30 HTa/ibHoe 
pacno/io>i<eHMe OTAe/ibHbix MacTeTi. UeHTpa/ibHa^i 
uaCTb ociiMrinocKona odpasoBana s/ieKipoi-iHo- 
-/lyMCBOM Tpyf)KOn C COOTBeiCTByiOLUUMH 3 /ieivieH- 
TBM.M ynpaE/ieHMa. Ha/ieBO ycraHOB/ieH ycn/in 
re/ib BepTMKa/ibHoro OTK/iOHeHHji, HanpaBO - re- 
HepaTop pa 3 BepTKH h cxeMbi c UMM. OiAe/ib- 
Hbie wacTM npocrpaHCTRa OTAe/ienbi BHyrpeHHn- 
MH nv 3 peropoAi<aMM, KOTopbie odecneuHBaior 
3 /ieKTpnLiecKyK) OKpaHHaaumo OTAe/ibHbix cxew 
H, KpOMe TOrO, HB/BIIOTCH HeCyLUHMM 3 /ieiVieHTa 
MM B nepeAHeM uacTM Kopnyca. riepeAHflfl uacTb 
OKOHueHa Ha ypoBne OTKnoHaioiAMx n/iacTMn 
3 /ieKTpoKHO /lyueBOM rpydxM nonepeuHOM rma- 
TOH. Bo BTopoM '-lacTM ocLiM/ 1 /iocKona yCTaiioBne 



ing object is being measured. This voltage must 
not exceed 500 V,,..,,. 

6.7.5. Measurement of time 
intervals 

Example of a time interval measurement; 

The controls of the oscilloscope are set as given 
in item 6.4.1. 

The trace on the CRT screen must be adjusted 
into the centre so that its axis tallies with the 
horizontal centre line of the graticule. After de- 
pressing the push-button marked "At", two bright 
spots (cursors) are displayed on the screen and 
one of the dimension indicating LEDs (s, ms or 
as) lights up, depending on the setting of the 
selector switch "TIME/DIV.". By means of the po- 
tentiometer "At - START" one of the light spots 
has to be set onto the second vertical graticule 
line (1/10 of the whole scale) and by means of 
the potentiometer "At - STOP", the other spot 
onto the ninth vertical graticule line. The display 
presents 8.00 and the LED which is alight indi- 
cates the dimension term : ms. 



7. DESCRIPTION OF THE MECHANICAL 
DESIGN 

The BM 550 instrument is built from horizontally 
arranged blocks; The centre part is formed by the 
CRT with its related control elements; at the left 
is the vertical amplifier and at the right the time 
base and the circuits of the digital multimeter. 
The blocks in the front part of the cabinet are 
separated by internal partitions which serve 
as electrical screenings for the circuits and si- 
multaneously as carriers of certain components. 
This front part of the cabinet terminates at the 
level of the deflection plates of the CRT in a 
transversal board. In the back part of the oscil- 
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umisteny obvody usmernovacu S6 stabilizatory a 
obvody vysokonapet'oveho zdroje. 

Obvody osciloskopu jsou reseny technikou plos* 
nych spoju, vyjma obrodu VN, kde bylo pouzito 
z napet’ovych duvcdu keramickych list. Nosobic 
urychlovaciho napeti byl navic zolit izolacni hmo- 
tou, oby se zabrcnilo pronikdni vihkosti do jeho 
obvodu. 



Ke stovbe osciloskopu bylo pouzito konstrukcnich 
prvku stejnych jako u predeslych osciloskopu. 
K prepinani rychlosti casove zoklodny a k prepf- 
nanf citlivosti vertikalniho zesilovace bylo pouzito 
rotacnich prepinocu; k ostatnimu prepinani bylo 
pouzito tlacftek. Zo ucelem snizeni teploty uvnitr 
pn'stroje byly vykonove tranzistory napajecich 
zdroju umfsleny na chlodfcf zebra vne pristroje. 
Pristroj ie zakrytovan tremi kryty na sobe zavisly- 
mi, to znamend. ze kryty je nutno demontovat 
V ndsledujicim pomdi: spodni kryt - horni kryt - 
kryt zdroju. 



Demontaz spodniho krytu se provede povolenim 
dvou sroubu na spodni strane pristroje a dvou 
sroubii u drzadia pristroje. Po sejmuti dolniho 
krytu jsou zpristupneny srouby horni'ho krytu, umi 
stene v podelnych nosm'cich. 

Zadnf kryt Ize demontovat teprve po sejmuti obou 
prednich krytu. Dva srouby upevnujf kryt na po- 
delnych nosnicich, dalsi dva jsou phstupny po 
vyjmuti gumovych viozek v nozkach pristroje. 



Hbi cxeMbi BbinpjiMMTe/ieM CO CTa 6 M/iM 3 aTopaMu 
M cxeMbi McroMHHKa BbicoKoro Hanpfl)KeHna. 
Cxewbi ocuH/i/iocKona Bbino/ineHbi Ha n/iarax ne- 
MaTHbix cxeM 3a ncK/iK)MeHneM cxeMbi BH, r^e 
BBH/ty BblCOKOrO HanpjOKeHMa MCnO/lb 30 BaHbl K 6 - 
paMMuecKkie cj:)/iaHMbi. VMHO>KHTe/ib ycKOpaioLne- 
ro HanpsnKCHua, xpoMe Toro, sa/im n 3 o/ifiMM 0 H 
HOU MaCCOH c l 4 e/lbK) HCK/lK3MeHM?t npOHMKHOBe- 
HH« B/iarH B cxeMbi. 

oci4M/i/iocKona ncno/ib30BaHbi le >xe ane- 
MeHTbl KOHCTpyXUMM, KOTOpbie 6bmM HCnO/lb30- 
BaHbi u y ocMM.nnoCKoriOB cpeAnero Tuna. 
nepeK.nK)ueHH3 CKopocTu pa3BepjKH h uyBcrBH- 
Te/ibHOCTM ycM/iHTe/ia Bepru.Ka/ibHoro OTK/ioHe- 
HM3 ncno/ib30BaHbi nepeK/iK)MaTe/iM Bpau4eHn«. 
Ocra/ibHbie nepeK/iiOMare/in - KHonouHbie. 
C ne/ibio yMCHbUjeHHa TeMnepaiypbi BHyrpM npM 
dopa MOLUHbie TpaH3MCT0pbl HCTOUHMKOB RHia- 
HMfi pacno/io>K.eHbi b paAna'J'opax bmp npudopa. 
npn6op 3aKpblT Tpe.Ma KpblUJKaMH, KOTOpbie co- 
npsDKeHbi Apyr c ApysoM. 3to osHauaeT, mto 
K pbiLUKu c/ieAycT CHHMarb B c/iCAy K)U4e H nocne- 
AOBare/lbHOCTM: KpblUIKa, BepXHJBl 

KpblllJKcl, KpblUIKa MCTOUHMKOB HHTaHHJI. 
/leMOHTa>K HM>KHeM KpbiuiKH ocy luecTB/iaeTCfl 
nyreM BblBHHMHBaHH« AByX BHHTOB B HH>KHeU 
uacTH npHoopa m Asyx bmhtob y pyuKH npn6opa. 
rioc/ie CHaTMJl HkDKHeM KpbllUKM CTaHOBaTCa AO 
CTynHbiMn BUHTbi BepxHePi KpbiujKM, pacnoao 
>KeHHbie Ha npoAO/ibHbix Aep>KaTe/iax. 

3 aAHKJlO KpblUJKy M0>KH0 CHHMaib TO/lbKO noc/16 
CH^TMa o6enx nepCAHHx KpbiiueK. Zlsa bhhtb 
KpenaT KpbmiKy i< npoAO/ibHbiM Aepwaie/uiM, 
Apyi He ABB BHHia AOCryriHbi noc/ie BbiHUMauMfi 
peaMHOBbix BK/iaAbimeM b Ho>KKax npn6opa. 



loscope are the circuits of the rectifiers with 
stabilizers and those of the high-voltage supply. 
All the circuits of the instrument are formed by 
printed circuit boards, except those of the high- 
• voltage supply, in which, with regard to the high 
voltages, ceramic mounting slats are used. The 
accelerating voltage multiplier is. in addition, 
also embedded in an insulating compound in 
order to prevent moisture from penetrating into 
its circuits. 

In the design of the oscilloscope, constructional 
elements well-proved in previous types have been 
employed. For time base speed switching and for 
sensitivity setting of the vertical amplifier, rotary 
selector switches are employed. All the other 
switches are of the push-button type. In order to 
keep the temperature inside the instrument low, 
the power transistors of the power supplies are 
mounted on ribbed heat sinks outside the ca- 
binet. 

The instrument has three mutually dependent co- 
vers. Therefore, if necessary, they must be taken 
off successively: bottom cover — top cover — co- 
ver of the supplies. The bottom cover can be re- 
moved after releasing tv/o screws in the bottom 
of the instrument and two screws next to its 
handles. After removing the bottom cover, the 
screws of the top cover, which are in the longi- 
tudinal bars, become accessible. The back cover 
can be taken off only after the two front covers 
have been removed; two screws in the longitu- 
dinal bars fasten this back cover. A further two 
screws become accessible after removing the 
rubber inserts from the feet of the instrument. 
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8. PODROBNY POPIS ZAPOJENI 
8.1. Vertikalm' cast 

Vertikalni cast sestava ze dvou identickych zesi- 
lovacich kanalu (3,5 a 4,6 — viz obr. 1), diodo- 
vych hradel (7), budics zpozd’ovacf linky (8), 
zpozd’ovaci linky (9) a koncoveho zesilovace (10). 
Voibu druhu cinnosti vertikalniho zesilovace za- 
jist'uje ridici o'ovod (17). 



Krome toho vertikalni cast obsahuje tri synchro- 
nizacni zesilovace (11, 12, 13), diodova hradia 
(14) umoznujici voibu synchronizacniho signalu, 
vystupni synchronizacni zesilovac (15) a zesilovac 
horizontdlniho zobrazeni (16). 



8.1.1. V s t u p n I zesilovac 

Kazdy zesilovaci kanal obsahuje za vstupnim^ko- 
nektorem dve tiacitka. Jedno slouzi k volbe ss 
nebo stfidave vazby imereneho signalu a druhe 
„nulovacf" umozhuje snadne nastavenf referencni 
nulove hladiny stopy na obrazovce. Na tiacitka 
navazuje jedna cast jedenactipoloveho vstupniho 
delice, ktera zajist’uje deleni mefeneho signalu 

V pomerech 1 :1,1 :10, 1 :100a1 ; 1000. Na- 
sledujici vstupni zesilovac je tvofen emitorovym 
sledovacem osazenym dvema tronzistory rizenymi 
polem (E42, F43) a symetrickym ^emitorovym sle- 
dovacem zajist’ujicim dostatecne nfzky vystupni 
odpor (E44). Na jeho vystupu je pripojena dru- 
ha cast vstupniho delice zajisfuiici deleni signalu 

V pomerech 1 : 1. 1 : 2,5, 1 : 5 dale pak poten- 
ciometry (R2, R4) pro nastaveni kalibrovaneho 



8. nO/^POBHOE OHMCAHHE CXEMbI 

8.1. TpaiCT OTK.TKDMeHMH HO BepTMKa/lM 

TpaKT OTK/ioHeHH5i no Eieprnica/iM coctomt m.3 
AByx MAGHTMUMbix Kana/iOB (3, 5 m 4, 

6 -CM pHC. 1), Al^OAHblX BeHTM.nePi (7), 303- 
dyAHTeAj; ahhum 3aAcp>KKM (8), /ihmhh 3aAep>Ki<M 
(9) M oKOHenHoro ycunnre/i?i (10). VcraHOBKa 
pex'HMa padoTbi ycu/iuTe/i?! BeoTMKa.nbHoro ot- 
K/ioHeHM3 ooecnennBaeTCJi ynpaB/iJiEOiuen cxe- 
MOPl (17). 

KpoM0 TOi o, BeprMKa/ibHaa nacTb coAcpwHT jpn 
ycM/inie/iH ci-iHXpoHM3auuM (11, 12, 13), aboa- 
Hbie Be:HTkl/lM (14), Aa^OL^^1e B03MO>KHOCTb BbifSo- 
pa CUTHa/ia CHHXpOHM3aMHH, BblXOAHOPi yCH/lM- 
re/ib CMHxpoHM3auK.M (15) u yCH.nr^re/ib otk/iohc- 
HH5I no ropn30HTa/iH (16). 



8.1.1. BxoAHOM yCH/lMTGAb 

Ka>KAbiM Kana/I ycHAe.HHJi coAep>KUT ab6 khofikh, 
BK/ifoneHHbie nocAe BxoAHoro rne3Aa. OaHa 
KHonKa npeAHasHaneHa aaa yciaHOBKn cba3h m 3- 
MepjieMoro cm nana no nocroAHHOMy m no ncpe- 
MeHHOMy TOKy n BTOpafl KHonKa «ycTaHOBKa uy- 
Aaex B03MO>KHOCTb yCTaHOBMTb nyAeBbio 
onopHbie ypoBHM n^iHa na eKpane. C KHonKon 
coeAnneHa OA^a nacTb oAHHHaAuaTMnoaMUMOH- 
Horo bxoahoio Ae/imeAn, KoiopbiPi odecneuMBa- 
ei AcacHMe M 3 .\iepaeMoi o curuana b OThouJeurn'i 
1 : 1, 1 : 10, 1 : 100 m 1 ; 1000. ElocAeAytciitnM bxoa- 
HOM ycH/imeAb odpaaoBau 3MHTTepHbiM fiobtooh- 
xeaeM, codpauHbiM Ha ARyx noaeBbix jpaHsncTO- 
pax (E42, F43), m CHMMeTpHnubiM sMMTTepHbiM 
noBTOpHTe/iOM, o6ecneMM3aioiUHM AOCTaTonHo 
HM 3 KOC BbixoAHoe conpoTHBACHHe (E44). Ha ero 
BblXOAC EK/1K)UGHa BTOpafl MaCTb BXOAHOrO A^AW- 

TeAj], odecneuHBaiomasi ACAeHHe cnrHaAOB b ot- 
HoujeHHH 1 : 1, 1 : 2,5 M 1 ; 5 M Aaaee noreHUkio- 
MGTpbi (R2, R4) fl,n9\ ycraHOBKu KaAn6pOBaHHoro 
K03cpcj3miMeH ra oTKAOHeHn>i, a TaK>Ke noreHUHO 
MCTphl (R36), A3K:-lMHe BOSMOKHOCIb HAaBHO M3- 



8. DETAILED DESCRIPTION OF THE CIRCUITRY 
8.1. Vertical part 

The vertical part of the instrument consists of two 
identical amplifier channels (3, 5 and 4, 6 — see 
Fig. 1), diodes gales (7), driver of the delay line 
(8), delay line (9) and final amplifier (10). The 
control circuit (17) serves for the selection of the 
operation mode of the vertical amplifier. 



The vertical part contains also the following: 
Three synchronizing amplifiers (11, 12, 13), diode 
gates (14) which enable selection of the synchro- 
nizing signal, output synchronizing amplifier (15) 
and horizontal display amplifier (16), 



8.1.1. Input amplifier 

Each amplifier channel contains after the input 
connector, two push-button switches - one serv- 
ing for setting DC or AC coupling for the input 
signals and the second (the zeroizing one) facili- 
tating the establishment of a reference zero level 
trace on the CRT screen. These push-buttons co- 
-operate with the first part of the 11- pole input 
divider which serves for reducing the applied 
signal in the ratio 1 : 1, 1 : 10, 1 : 100 or 1 : 
: 1000. The input amplifier which follows is form- 
ed by an emitter follower consisting of two field- 
-effect transistors (E42, E43) and a symmetrica! 
emitter follower (E44) which ensures sufficiently 
low output impedance. To the output of the latter 
is connected ^he second part of the input divider 
fcr reducing the signals in the ratio 1 : 1, 1 : 2.5 
or 1 : 5, as well as tine potentiometers (R2 and 
R4) which serve for adjusting the calibrated de- 
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vychylovaclho cinltele a potenciometf 7 (R36) 
umoznujfcf plynulou zmenu citlivosti zobrazenf. 

V obvodu jedne bdze symetrickeho emitorove- 
ho sledovcce je zapojen potenciometr (Rl resp. 
R9) slouzicf k ss vyvazeni symetrickeho vystupu 
vystupniho zesilovace. 



8.1.2. Z e s i I o V a c 

No vstupni zesilovac navazuje tristuphovy syme- 
tricky zesilovac. Prvni dva stupne isou tvoreny li- 
nearnimi inteqrovanymi obvody (lO 1, lO 2, resp. 
lO 101, lO 102) jejichz prenosove vlastnosti jsou 
upraveny parnlelnf zdpornou zpetnou vazbouz vy- 
stupu na vstup Treti stupeh je realizovdn jako 
syrnetricka kaskoda (E2 oz E5 resp. E102 az El05) 
5 kmitoctove zovislou zapornou zpetnou vazbou 
V emitorech. 



Na vysUjpu je zapojen regulacni prvek posuvu - 
potenciometr R3 resp. R25. Navazani jednotlivych 
kanalu na spolecnou zesilovaci' cast ie provedeno 
pres diodova hradia E6 oz E9 a ElQ6 az El09. 
pricernz v kanalu B je zarazeno jeste tiacitko 
umozh'.jjici zmenu polarity zobrazenf. 

Cinnost diodovych hradel je urcovdna rfdfcfm 
obvodem. 



8.1.3. R f d I c I o b V o d 

Ridfcf obvod (17) sestava ze dvou logickych inte- 
grovanych obvodu lO 301 a lO 302, ieiichz cin- 
nost je oviadana ctyfmi funkcnimi tiacitky. 

Pii sepnuti funkcniho tiacitka ,.A" se uzemni spic- 
ka 13 obvodu lO 302 a no vystupnf spicce 8 je 
logicka uroveh „1", zatfm co na vystupnf spicce 
6 se udrzLije hladina logicke „0". 



MeHJlTb UyBCTBHTe/IbHOCTb KaHa/13 BepTMKa/lbHO^ 
ro OTK/lOHeHMJi. 

B Menu ozihoh dasbi CMMMeTpnnHoro OMMirepHO- 
ro noBTopuTe/ia BK./iK)MeH noreHLiMOMeTp (R1 
M/in R9), c/iyMOLLikiM a/ir da/iaHcnpoBKn no no- 
CTOJlHHOIV.y TOK'/ CMMMeTpHMHOrO BblXOAa BXOA- 
Horo ycM/iMTe/i?!. 



8.1.2. y c M /) M T e /I b 

C Bxo/iHbiivi ycM/iMie/ieM cB^isau rpexKacKaAHbm 
CMMMeTpMM.HbiM ycM/iMie/ib. ElepBbie ABa KacKaAa 
codpaHbi Ha /iMHefinbix MHxerpa/ibHbix MMKpocxe- 
Max (lO 1, lO 2, M/iM lO 101, !0 102), nepeAa- 
TOMHbie napaMGTpb! KOTopbix ycTaHOB/ieHbi c no- 
Mouj.bio napa/1/ie/ibHOM OTpHUare/ibHon oOpaTHon 
CBH3H Me>l<Ay BbIXOAOM M BXOAO M . Tp6TH M K aCK3A 
Bbino/iHeH B KanecTBe CHMMeipnnHOM KacKaAHon 
cxeMbi {E2~E5 m/im E102 - E105) npn ncno/ib- 
aoBaHMM nacTOTHO saBMCJiLLieM oTpnuare/ibHOM 
odpaTHOM CBS13M B MGR^X OMMrTeOOB. 

Ha BbixoAe npeAycMorpeH pery/iarop CMeiueHMa 
no BepTMKa/iH - noreHunoMeTp R3 m/im R25. Co 
eAMHeHMe OTAe/ibHbix Kana/iOB c o6lumm ycn/in 
Te/IbHbIM TpaKTOM OCyLAGCTB/l HGTCJi C nOMOlllblO 
AuoAHbfX BeHTM/iGM E6 - E9 M E106-E109, npn- 
neM B KaHa/ie B eme BX/iKJueHa KHonxa, AafO- 
lAaa B03MO>KHOCTb M3MeHMTb nO/15ipHOCTb H30- 

6pa>KeHMH. PadoTa AMOAHbix BeHiM/iePi onpeAe/ia- 
eTC5i cxeMOM ynpaB/iGHM^. 



8.1.3. C x e M a y ii p a b /i e h m h 

Cxeivia ynpaB/ieHMfl (17) coctoht n3 AByx /loi n- 
necKMx MHTerpa/ibHbix iviMKpocxeM lO 301 m IO 
302, Koiopbie ynpaB/i«K)iC5i c noMoiAbio nerbipex 
KHOnOK pe>KM.MOB. 

(Ipn BK/i!oneHMM khorkh pe>KHMa «A» 3a3eM/iHeT- 
ca 1UTM0T 13 CXeMbI IO 302 M Ha BbIXOAHOM lllTMCp- 
Tc 8 MMeercji /lor. ypoBGHb «1» b to Bpe.vui, xax 
Ha BbIXOAHOM LUTMCpie 6 HMeeTCJl /lor. ypOBGHb 
«0». B peay/ibTare ororo ahoabi E6 m E7 aaneprbi 



flection coefficients, and a potentiometer (R36) 
for continuous display sensitivity control. 

In the circuit of one base of the symmetrical 
emitter follower is the potentiometer (Rl or R9) 
which serves for DC balancing of the symmetrical 
output of the input amplifier. 



8,1.2. Amplifier 

The input amplifier is followed by a three-stage 
symmetrical amplifier, the first two stages of 
which are formed by linear integrated circuits 
(IO 1, IO 2 or IO 101, IO 102), the transfer pro- 
perties of which are adjusted by means of pa- 
rallel inverse feedback led from the output to 
the input. The third stage is built as a symme- 
trical cascode (E2 to E5 or E102 to E105) v/ith 
frequency dependent inverse feedback in the 
emitter circuits. The shift control potentiometer 
(R3 or R2.‘3) is connected to the output. Diode 
gates Ed to E9 or E106 to E109 serve for con- 
necting the individual channels to the common 
amplifier section. Into channel B is inserted a 
push-button change-over switch for display po- 
larity reversal. The operation of these diode ga- 
tes is governed by the control circuit of the oscil- 
loscope. 



8.1.3. Control circuit 

This circuit (17) consists of two integrated logic 
circuits IO 301 and IO 302, the operation of 
which depends on the setting of one of the four 
mode selector push-buttons. 

When the mode selector push-button "A" is de- 
pressed, pin 13 of integrated circuit IO 302 is 
earthed and level log 1 is on output pin 8, whe- 
reas log 0 remains maintained on output pin 6. 
Thus, it is ensured that the diodes Ed and E7 ore 




Tim je zajistenO; ze diocly E6 a E7 jsou zavreny 
a pres otevrene diody E8 a E9 prochazi signal 
kanalu A do budice zpozd'ovaci linky. Naopak 
diody E106 a E107 jsou nopetim logicke „0" ote- 
vreny a zovrene diody E103 a E109 zamezuji pru- 
chodu signlu kanalu B do budice zpozd’ovaci 
linky. Tak je zajisteno, ze pri sepnuti tlacitka „A‘' 
se na stinitku zobrazuje pouze signal kanalu A. 
Pri sepnuti tlacitka ,.B" je funkce obdobna s tim, 
ze se vystupni logicke urovne na spickach 6 a 8 
vzajemne vymeni, coz ma za nasledek uzavreni 
diodoveho hradia v kanalu A a naopak signal 
kanalu B prochazi pres otevrene diody E108 a 
E109 do budice zpozd'ovaci linky a zobrazuje se 
na stinitku. 

Sepnutim tlacitka ,.A B" se odzeinni spicka 7 
integrovaneho obvodu lO 302 a tim se zajisti, ze 
na obou vystupnich spickach 6 a 8 je napet*' 
! 5 V. Nasledkem toho jsou diody E6, E7. E106 
a E107 zavreny a pres otevrene diody E8, E9, 
E1G8 a E109 prochazi do budice zpozd’ovaci linky 
signal obou kanalu. Pritom je mozno tiacitkem 
polarity zmenit polaritu signalu kanaiu B a volit 
tak zobrazeni souctu nebo rozdilu signalu obou 
kanalu. 



Sepnuti tlacitka „A - B" zajist’uje dvoukanalove 
zobrazeni. Pri niHich rychlostech casove zaklad- 
ny V rczsahu od 1 sec/dil do 1 msec/dil se oba 
kana'y prepincji v rytmu kmitoctu asi 100 kHz. 
To znomena, ze kazdy z kanalu je stridave po 
dobu 5 /fS otevren a dalsich 5 ,us uzavren. 



Je to zajisteno tim, ze pri stiaceni tlacitka „A ~ 
-- B" je na uvedenych rozsazich casove zakladny 
uzemena vstupni spicka 12 integrovaneho obvodu 
10 301 a spolecny uzel odporu R310 a R313. Za 
techto podminek pracuje obvod lO 301 jako 
astabiini multivibrator s kmitoctem asi 200 kHz. 



M uepes OTKpbiTbie /tuo/tbi E8 u E9 npoxoAMi cur- 
Ha /1 Kana/ia A ua bxoa BOsdyAure/isi /imhmm sa- 
Aep>KKM. HaodopoT, AHOAbi E106 u E107 ornepibi 
B pcsyabTare Hanpa>KeHHsi /lor. 0 m sanepjbie 
AuoAbi E108 M E109 npenyircTByiOT npoxo>KAe- 
HUho cHTHa/ia Kaua/ia B b BOsdyAure/iu 3aAep>K- 
Ku. B pesy/ibT.aie SToro npu Hawainu ua khou- 
Ky A Ha SKpane n3o6pa>KaeTca joribKO curHa/i 
KaHa/ia A. flpu BK/uoueHUM khorkm B ripnHHnn 
ACMCTBUJi aHa/iorm-ieH c tom ro/ibKO pa3HMi4eM, 
UTO BhIXOAHbie /lOTMUeCKMe ypOBHM Ha UJTMCpTaX 
6 M 8 3aMeHeHbi, b peayabTaxe uero aanuparoTca 
AMOAHbie BeHTMau B Kanaae A m, naodopox, cur- 
Haa Kanaaa B ripoxoAux uepes oxnepxbie AnoAhi 
E108 M E109 B B03dyAnreae aiiriMM 3aAep>i<KM m 
M3odpa>i<ae7ca na OKpane. 

ripM Ha>KaxMM Ha KHoni<y «A ' B» CHUiviaexca 
::oab co mxMCpxa 7 m: : rei paabHOM MMKpocxeMW 
iO 302, B pesyabxaxe uero na odoMX BbixoAHbix 
luxMCpxax 6 M 8 Mweer mgcxo Hanpa)i<eHMe -J 5 B. 
B peay/ibxaxe oxoi o AnoAbi EG, E7, E106 m E107 
sanepxbi m uepea oxnepxbie auoabi E8, E9, E08 
M E109 npoxoAHx b BosdyAuxeab auHUM 3aAep>i<- 
KM CHTHaa odoMx KanaaoB. flpM exoM khoukom 
M 3.vieHeHMfl noaapHocxM mo>kho M3MeHMXb noaap- 
Hocxb CMTHaaa Kanaaa B m laxMM odpaaoM m 30- 
dpa>;<axb cvMMy Man pa3Hocxb curnaaoB odoMX 
KanaaoB. 

Ha>KaxMe na KHonxy «A - B» odecnewMBaex 
AByxKaHaab.Hbie M3odpa>KeHMe. PlpM MenbiiiMx 
3naMeHM«x CKopocxeM pa3BepxKM B AnanaaoHG 
ox 1 c/AeaeHMe ao 1 Mc/AeaHue oda xanaaa kom- 
MyxMpyiOxca uacxoxOM npuda. 100 kEu. 3xo 03- 
Hauaex, mxo Ka>i<AbiM xanaa nonepeMeHHo oxxpbix 
Ha BpGMa 5 MKC M B xeuGHMe nocaeAyK)inMx 5 
MMKpocexyHA OH 3anepx. 

B 3XOM pG)KMvie, X. G. npu Ha;«aroM KHorixe 
«A - B» Ha yxaaaHHbix npeAeaax pa3BepxKn 3a- 
3GMaGH BXOAHOM liJXMCpX 12 MHXerpaabHOM MM- 
KpOCXGMbl IO 301 M odlAMM y3Ga COnpOXMBaeHMM 
R310 M R313. B 3TOIV1 cayuae cxewa IO 301 pa 
doxaex b KauecxBe MyabxuBMdpaxopa na uacxo- 
xe npuda. 200 kEa. C sbixoAHoro mxMcpxa 6 npa- 



closed and the signal of channel A passes to the 
driver of the delay line via the open diodes ES 
and E9. Conversely, the diodes E106 and Ei07 
are kept open by a voltage of log 0 level, and 
the closed diodes El08 and El09 prevent the 
signal of channel B from reaching the driver of 
the delay line. Consequently, it is ensured that 
when push-button "A" is depressed, only the sig- 
nal of channel A. is displayed on the CRT screen. 
When push-button "B" is depressed, the operat- 
ion is similar, but the logic levels on pins 6 and 
8 of IO 302 are mutually reversed. Consequently, 
the diode gate i?i channel A closes and the sig- 
nal of channel B passes to the driver of the delay 
line via the opened diodes El08 and E109 and is 
displayed on the CRT screen. 

When the push-bulton "A B" is depressed, the 
earthing of pin 7 of integrated circuit IO 302 is 
cancelled. Consequently, the voltage on the two 
output pins 6 and 8 is f-5 V. therefore the dio- 
des E6, E7, ElC6 and E107 close and the signals 
of the channels pass to the driver of the delay 
line via the open diodes E8. E9, El08 and E109. 
The polarity of the signal in channel B can be 
reversed by means of the push-button "B " and 
thus the display is either the sum of the signals 
of the two channels or the difference between 
them, as selected. 

Depressing of the push-button "A ^ B" sets 
double-channel operation. At lower time base 
speeds within the range 1 s/div. to 1 ms/div. the 
two channels are switched alternately in the 
rhythm of approximately 100 kHz frequency, i. e 
the channels are open and closed alternately for 
5 as. This is caused within the mentioned fre- 
quency range of the time base by the earthing 
of pin 12 of the integrated circuit IO 301 and of 
the common node of the resistors R310, R313 
when the push-button "A B” is depressed. Un- 
der these conditions the circuit IO 301 operates 
as an astable multivibrator of aproximately 
200 kHz. From its output pin 6 the rectangular 
waveform passes to the clock input of circuit IO 




Z vystupni spicky 6 je obdelnikovy prubeh veden 
na hodinovy vstup obvodu lO 302, ktery podeli 
kmitocet dvakrat a na jeho vystupnich spickach 
6 a 8 je prepinaci prubeh asi 100 kHz a oviada 
diodova hradla E6 az E9 a E106 az E109 v obou 
kandlech. Zdroveh je z vystupni spicky 8 obvodu 
lO 301 uveden do Z zesilovace tvarovy prubeh 
k zhasnuti stopy nn slinitku v okamziku pfep;na- 
ni kanalu. Na rozsazich casove zakladny 0,5 ms/ 
/dll az 0,1 ms/dil je pfepinani kandiu odvozeno 
od casove zakladny. Signal'/ obou kanalu se zo- 
brazuji stridave s kazdym odbehem casove za- 
kladny. V tomto pri'pade po uzemneni vstupnich 
spicek 1 a 9 pracuje obvod zakladny priveden'/m 
na vstupni spicku 13. 

Pres obvod lO 302 jsou pak ovladana diodova 
hradla v obou kandlech a umozhuji simultdnni 
zobrazeni obou signdlii na stinitku obrazovky. 



8.1.4. Budic zpozd'ovaci linky 
a zpozd'ovaci linka 

Na spojene vystupy diodovych hradel obou ka- 
ndiu (8) navazuje budic zpozd'ovaci linky (9). Je 
to jednostuphovy symetricky zesilovaci stupen 
osazeny tranzistory E201 a E202. Mezi jejich emi- 
tory je zarazena kmitoctove zdvisid zdpornd zpet 
nd vazba zajist’ujici vyrovndni prenosovych ztrdt 
zpozd'ovaciho vedeni. Pro preklenuti zpozdeni 
spoustecich obvodu casove zakladny a zajisteni 
moznosti dobreho pozorovdni ndbeznych hran 
tvarovanych prubehu je do cesty vertikdlniho zo- 
brazeni zarazena zpozd'ovaci linka. 

Je provedena jako symetrickd zpozd'ovaci vedeni 
0 impedanci 210 ^2. Potenciometr R3 slouzi k do- 
staveni phzpusobeni zakoncovaciho odporu 
k charakteristicke impedanci zpozd'ovaciho ve- 
deni. 



MoyroribHbm n,Mny/ibc no/^aeTCfl ua ynpae/iaK)- 
muH BXOB, iO 302, KOTopbiM j},enm MacTory b ab 3 
pasa M Ha Bbixo^Hbix 3a)i<nMax 6 h 8 Ae/ime/ia 
HMeer wecTo cnrHa/i KOMMyTauiHH 100 Kfq, koto- 
pblM ynpaB/l>ieT flMOAHbIMH BeHTH/l^MM E6 - E9 H 
E106 - 109 B o6ohx Kana/iax. OAHOBpeivieHHo 
C BbIXOflHOrO lUTMCpTa 8 CXOMbl IO 301 nOABSTCa 
R ycM/iMTe/ib Z CHTHa/i npaMoyro/ibHoil cpopMbi, 
c/iy)i<aiURH rauieHH5? /ly^a Ha axpane b mo 
MCHT KOMMyjauM;^ KaHanoB. flpn cKopocinx re- 
Henaropa pasBepxKM 0,5 Mc/Ae/ienue - 0,1 mc/ao- 
/lenne KOMMyiaiiMa xana/ioB ocyLuecTB/iaeTCsi 
curnanoM pasaepiKM. Curna/ibi o6ohx Kana/iOB 
M3oopa>KaFOTca nonepeweHHo npM xa>KAOM npq 
MOM xoAG paaisepiKH. 8 stom caywae noc/ie 3a- 
3e.M/lvOHH?5 PXOAHbIX LU THCpTOB 1 H 9 . . . 

Mepea cxeMy IO 302 ccymecrB/ijieTCa ynpae/ie- 

HM0 /=HOAHblMH BeHTM/iaMM 06OHX KaHa/lOB, MTO 
AacT B03MO>KHOCTb CHiviy/ib I aHHOTO n3o6pa>KeHMa 
odoMx cMTHa/ioB Ha axpane. 



8.1.4. B o 3 6 y A n T e /I b /i m h m h 

3aAep>KKM H /1MHM51 3aAep>KKH 

C COeAHHeHHbiMM BblXOAaM''1 AHOARbIX BGHTMaeM 
odoMx Kana/ioB (8) coeARnen BoadyARTe/ib /in- 
HHH 3aAep>KKM (9). 3tO - OAHOKaCKaAHbIpi CHM- 
MerpMMHbm xacKa/i ycHaeHHP, codpaHHbiu na 
Tpana^^CTopax E201 m E202. Me>KAy Rx OMHrre- 

paMH BKarCiiena orpHnaje/ibHaa odpaxHaa CB?i3b, 

aaBHCfimaji or wacroTbi, Koropaa KOMnencMpyeT 
xapaKiepHCTMKy /imhmh 3aA3p>KKn. JJi,n9\ nepeKpbi- 
TMa BpeMeHH 3aAep>KKM cxeMbi aanycKa paaBepr- 
KM H Aa« o6ecneLieHM>] bo3mo>khoctm xopoiuero 
Ha6/iK)Aenn« nepeAHMx 0pOHTOB MMnyabCOB 
B TpaKT yCM/lMTe/l« BeprHKa/lbHOI O OTK/10HeHH>l 
BK/iK)iieHa nuHM^ aaAep>KKn. Ona Bbino/iHena 
B KaueCTBe CMMMeTpMMHOM /IMHMM 3aAGp>KKM 
C BO/lHOBbIM COnpOTHB/ieHMeM 210 Om. riOTeH- 
MMOMerp R3 c/iy>KHT A^i^ ycianoBKH cor/iacoBa- 
HMq cor/iacyfOLuero conpoTRB/ieHRji c Bo/inosbiM 
COnpOTRB/ieHReM /IHHMH 3aA6p>KKH. 



302 which halves the frequency and on its out- 
put pins 6 and 3 the chopping rate is approxima- 
tely 100 kHz. In this rhythm the diode gates E6 to 
E9 and E106 to E109 of the two channels are 
actuated. Simultaneously, the Z amplifier is fed 
from output pin 8 of integrated circuit IO 301 by 
the rectangular v/aveform, in order to suppress 
the beam and thus blanking of the traces in the 
CRT screen during channel sv/itching. 

Within the time base range 0.5 ms/div. to 0.1 ms/ 
/div. the switching of the channels is derived 
from the time base. The signals of the two chan- 
nels are displayed alternately at the instant of 
the termination of each time base sweep. In this 
case, after earthing the input pins 1 and 9, the 
circuit IO 301 is controlled by the time base 
voltage applied to pin 13. The diode gates of 
the two channels are controlled by means of in- 
tegrated circuit IO 302; thus, simultaneous di- 
splay of two waveforms on the screen of the ca- 
thode-ray tube is enabled. 

8.1.4. Driver of the delay line and 
delay line 

To the interconnected outputs of the diode gates 
of the two channels is connected the driver (8) 
of the delay line (9). This driver is a single-stage 
symmetrical amplifier employing the transistors 
E201 and E202, between the emitters of which 
frequency-dependent inverse feedback is applied 
in order to compensate the transfer losses oc- 
curring in the delay line. In order to cover the 
delay of the trigger circuits of the time base and 
to ensure correct observation of the rising edges 
of non-sinusoidal waveforms, the delay line is 
inserted into the path of the vertical display. 

The delay line (9) is symmetrical, its impedance 
is 210 12. The potentiometer R3 serves for adjust- 
ing the matching of the terminating resistor to 
the characteristic impedance of the delay line. 
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8.1.5. Koncovy zesilovac 

Koncovy zesilovac vertikalniho zobrazenf (10) ze- 
siluje signal z vystupu zpozd'ovaci linky pfed jeho 
privedenim na vertikaini vychylovaci desky obra- 
zovky. 

Je proveden jako symetricka kaskadc s tranzisto- 
ry El az E4. V emitorech tranzistoru El az E2 je 
zarazena kmitoctove zavisla zaporna vazba upra- 
vujici prenosovou charakteristiku zesilovace. Na- 
pdieni emitoru je vedeno pres tlacitko ..STREDE- 
Ni". Pri jeho stisknuti se zmensi zesileni koncove- 
ho stupne a ti'm se umozni snadne dostaveni sto- 
py na sti'nitko. 



8.1.6. S y n c h r o n i z a c ni zesilovac 

Synchronizacni zesilovac zajist’uje dostatecne ze- 
sileni merenych signalu pro spousteci a synchro- 
nizacni obvody casove zakladny. 

Signal z kanalu A je pro ucely synchronizace od- 
bocen z emitoru tranzistoru E2 a E3 a priveden 
do bozi tranzistoru E51 a E52. V kolektoru tran- 
zistoru E51 je zarazeno dvoudiodove hradlo E53 
a E54, jimz se oviada pruchod signalu do emito- 
ru tranzistoru E251. Jako vystupni stupne syn- 
chronizacmho zesilovace slouzi komplementarni 
emitorovy sledovac osazeny tranzistory E253 a 
E254. Volba synchronizace je provadena soucas- 
ne s volbou druhu vertikalniho zobrazenf. Pri se- 
pnuti funkcnich tlacitek „A" nebo „A B je 
dioda E53 zavrena a pres otevrenou diodu E54 
prochazi k synchronizacnim obvodum casove za- 
kladny signal kanalu A. Zbvvajici dve diodova 
hradia jsou otevrenim diod El 53, E224 a zavre- 
nim diod E154, E223 uzavrena a signal jimi ne- 



8.1.5. O K o H e u H bi Pi y c m /i m t g /i b 

OKOHeuHbm ycn/ime/ib Beprm<a/ibHoro otk/iohc- 
HMH (TO) ycu.nuBaej curHa/i, CHMMaeMbm c Bbixo- 
/],a /1MHHH 3a/^ep>!<KM nepeA ero noAaMePi ua Bep- 

TUKa/lbHO-OTK/!OHflM3LMUe n/iaCTMHKU Tpy6i<M. 
VCU/IMTe/lb Bbino/IHGH HO CXeMG CMMM8TpUU!-!OrO 
KaCKaAHoro yCM/iUTe/i« na xpaHSHCTopax El - E4. 
B Liensix e^HTTepoB rpaHSucTopoB El u E2 npe- 

AyCMOTpeua uacTOTHo-3aRUC5iu4aji oT,ouLiaTe/ib- 
HaM o6paTHa5i CBH3b, KoppenTHpyiou.iafl xapKie- 
pHCTMKy ycu.nnTe/m. ElMTHHue SMuxTepoB noAa- 
ercji ‘^’0pe3 KHonxy «l4EHTPOBK A». Elpn ee ua 
>KaTuu u3MeH5ierca KoocpcpMiiuenT ycn/ienuM 
oKOHeuHoro KacKa.Aa, b peay/ibrore uero mo>kho 
yAODHO ycTdHOBUTb no/iO)i<eHMe (i5irHa Ha axpa 
i-ie. 



8.1.6. y C M /I H T G /I b C M H X p O H M 3 a M M M 

VcH/iUTe/ib cMHxpoHM 3 anMM ooeciieMUBaer Aocra- 
TOMHoe ycMnenue n 3 Mepa 8 Mbix cm Ha/ioB j\n^ mx 
HC no/ibjOBaHua 3 cxeMax aanycxa u CHHxpoHu- 

3anMM pa3BepTXM. 

Cui Ha/i Kana/ia A HC/ieM CMuxpoHusaiiuu 

CHUMaercii c SMHrrepoB TpaH3MCiopoB E2 u E3 
H noAaejCfi Ha baay TpaH3ncTopoB E51 u E52. 
B uenu Kon/ieKTopa ipaH3ncTopa E51 BK/iiouei-i 
AByX/lUOAHhiU BeHTU.Tb E53, E54, C nOiMOiUbK) KO- 
Toporo ynpaB/iflCTCs npoxomACHua C'/irua/ia 
K OMunepy TpaH3ucTopa E251. B KauecTBe bbi- 
xoAHoro KacKaAa ycn/iMTe/i>i CMHxpoHHjauuM uc- 
no/lb30BaH K0Mn/ieM8HTapHblPl 3MHrTepHb!M no 
BTOpHT8/lb, C06paHHb!l1 Ha TpaH3MCTCpaX E253 M 
E254. VcraHOBKa p8>KHMa cMHxpoHM3aMnn ocy- 
meCTBllJIGTCfl OAhOBpeM8HHO C yCTaHOBKOH BUA3 
peoruxa/ibHoro M3o6pa>KeHu Hpu Ha>KaTMM na 
KHOHKU «A>' M/IH «A - B» A.HOA E53 3anepr u ue- 
pe? ornepTbrn aboa E54 npoxoAnx CHrnan Kana- 
na A K cxeMaM cnHxpoHU3aunu pa3BepxKH. 
OcxaB!Unec?i ABa ahoahnx B8HXM/ia aaxpbixbi 
B peay/ibxaxe ahoaob E153, E224 u aanupanuyi 
AHOAOB E154, E223, b peay/ibxaxe uero curua/i 
H8 npoxoAHT. ripM Ha>Kaxun Ha KHonxy «B» 3 a- 



8.1-5. Final amplifier 

The amplifier (10) of the vertical display boosts 
the signal arriving from the deloy line before it 
is applied to the vertical deflection plates of the 
CRT. 

This amplifier is a vertical cascade employing 
transistors El to E4. Between the emitters of 
transistors El and E2 the frequency-dependent 
inverse feedback serves for correcting the trans- 
fer characteristics of the amplifier. The emitters 
are fed via the push-button "CENTRING", the 
depressing of which alters the gain of the final 
amplifier and thus facilitates the setting of the 
trace into the screen centre. 



8.1.6. Synchronizing amplifier 

The synchronizing amplifier provides adequate 
amplification of the signals to be measured for 
the trigger and synchronizing circuits of the time 
base. 

For synchronizing purposes, the signal of channel 
A is branched-off from the emitters of transistors 
E2 and E3, and applied to the bases of transistors 
E51 and E52. Into the collector circuit of E51 is 
inserted a double-diode gate E53 and E54; this 
gate controls the passage of the signal to the 
emitter of transistor E251. As output stages of 
the synchronizing amplifier serves a complemen - 
tary emitter follower v^/fiich uses transistors E253 
and E254. Synchronization mode selection is car- 
ried out simultaneously with the selection of the 
mode of verticoHy display. When the push-button 
"A" or "A - B" is depressed, the diode E53 is 
closed and the signal of channel A passes to the 
synchronizing circuits of the time base via the 
open diode E54. The remaining two diode gates 
are closed (as the diodes E153, E224 are open 
and the diodes E154, E223 are closed) and no 
signal can pass through them. When the push- 
-button "B" is depressed, diode El53 closes and 
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prochazi. Pro sepnuti tiacitka „B" se zavre dioda 
E153 otevre E154 a do obvodu synchronizace ca- 
sove zakladny je veden signal kandiu B, odebira- 
ny z emitoru tranzistoru El02 a El03 a zesileny 
tranzistory El 51, El 52 a E251. 

Soucasne jsou diodova hradla E53, E54 a E223 
a E224 pro signal uzavrena. 

Sepnutim tiacitka „A B“ je zajisteno uzavreni 
diodovych hradel E53, E54 a El 53. El 54. 
Soucasne se uzavre dioda E224 a pres otevrenou 
diodu E223 je pri tomto druhu zobrazeni veden 
pro synchronizaci casove zakladnv signal odebi- 
rany z emitoru tranzistoru E201. E202 a zesileny 
tranzistory E221, E222 a E251. 

Potenciometrove trimry R63, R163 a R231 slouzi 
k dostaveni nulove vystupni ss urovne jednotli- 
vych synchronizacnich signalu. 

Pro zajisteni moznosti horizontalniho rozvinuti 
signalu kanalu B pri zobrazeni X — Y je tento 
signal zesilen tranzistory E152. E252 a veden 
koaxidinim kabelem do koncove.ho horizontalniho 
zesilovace. 



8.2. Horizontdlni cast 

Horizontdini rozmitaci system osciloskopu BM 550 
umozhuje casove rozvinuti merenych prubehu, 
privedenych na vstup vertikdiniho zesilovace. Sy- 
stem oracuje pouze ve spoustenem provozu a to 
V pinem pdsmu kmitoctu prendseneho vertikdinim 
zesilovacem. 



Horizontdlni cast obsaliujc: 

a) prepinac funkei spousteni so zesilovacem 
synchronizacniho signdiu s oddclovacem TV 
synchronizacniho signdiu 

b) obvod pro voibu urovne spousteni s tvarova- 
cem 0 obvodem pro automaticke spousteni 
s indikaci cinnosti spousteni 



nHpaercfl Ano/t P153, ornupaeTCfl E154 m b cxO' 
Mbi cnHxpoHM3auMM puBBepTKH nocTynaei cm 
Ha/i Kana/ia B, CHUMaeMbm c aMHriepoB TpaH3n 
CTopOB E102 M E103 H ycM/ieHHbm TpaHsncTOpa- 
MM E151 M E152, E251. 

OAHOBpeMeHHo AnoAHbie BeHTn/in E53, E54 m 
E223, E224 sanepibi m cucHa/i He nponyexatOT. 
ripn Ha>KaTMM Ha KHonxy «A • B» aanepjbi ahoa- 
Hbie BeHTHaw E53, E54 m E153, E154. 
OAHOBpeMeHHo sanupaeTCfl ahoa E224 h Mepe3 
ornepibiH ahoa E223 b otom pe>KMMe n3o6pa>Ke- 
HM51 B CXeMy CHHXpOHH3ai4MM nOCTanaGT CMTHa/l, 
CHMMaeMbIM C 3MHTTepOB TpaH3HCTOpOB E201, 
E202 M yCHaeHHbiM TpaH3ncTopaMH E221, E222 h 
E251. 

noACTpoeuHbie con porn B/ienuji R63, R163 m 

R231 c/iy>KaT a/ia ycranoBKH Hy/iesoro bbixoaho- 
ro ypOBHq nocTOflHHoro Toxa OTAC/ibHbix CMrna 
/lOB CHHXpOHM3aUMM. 

odecneneHHfl bo3mo>khocth ropn30HTa/ibHO- 
ro paciiiMpeHHfl CMrna/ia xana/ia B npH M3o6pa- 
>xeHHM X - Y H 3TOT cnrHa /1 ycMziHBaeTCfl c no- 
MOUjbKD TpaH3MCTOpOB E152, E252 M C nOMOLMbK) 
KoaxCHa/ibHoro xade/ia noAaercfl b oxoHeuHbm 
yCH/iMTenb ropM30Hra/ibHoro OTX/iOHeHHP. 

8.2. TpaXT OTK/IOMOHMM MO IOpM30Hia/IM 

CMCieMa ropn30H ra/ibHOM pasBepixM ocnn/i/io 
exona BM 550 Aaer B03M0>XH0CTb ocyuuecTB/iflTb 
pa3Beprxy bo BpewenM n3iViep«eMbix cnrHa/iOB, 
noAaBaeMbix na bxoa yCH/ikire/ifl BepiHxa/ibHoro 
OTx/iOHeHHB. CHcieMa padoTaer jo/ibxo b pe>Kn- 
MG sanyexa bo bcgm Ananaaone uacTOT, nponyc- 
xaeMbix ycM/iMTe/iOM BepTMxa/ibHoro OTX/ioHeHna. 

Tpaxr OTxnoHeHHH no ropn30HTa/in co/ 4 ep>KHT: 

а) nepex/iKDua re/ib pewHMa aanyexa c ycH/ime 
/leM CMTHa/ia cnHxpoHH3annn M cenapaxopoM 
Te/ieBM3HOHHOrO CMIHana CHHXpOHH3aUHH 

б ) cxcMbi A/1^ ycraHOBXM ypoBHa aanyexa c xac- 
XaAOM CpOpMMpOBaHMfl H CXGMOM aBTOMaXH- 
ueexoro aanyexa c HHAuxauHen padoTbi paa 
BepjXH 



diode E154 opens; the signal of channel B, ta- 
ken from the emitters of transistors E102 and 
El03, passes to the synchronizing circuits of the 
time base, after amplification by the transistors 
E151, E152 and E251. .Simultaneously, the diode 
gates E53, E54 and E223, E224 are closed for the 
signal. 

V/hen the push-button "A B" is depressed 
(closed) the diode gates E53, E54 and E153, E154 
are closed. Simultaneously, in this mode of ope- 
ration the diode E224 closes and via the open 
diode E223 for the purpose of synchronizing the 
time base a signal is derived from the emitters of 
transistors E201, E2C2 and amplified by the 
transistors E221, E222 and E251. 

The trimmer potentiometers R63, R163 and R231 
serve for adjusting the zero DC output level of 
the individual synchronizing signals. 

In order to ensure horizontal expansion of the 
signal of channel B in the X - Y display mode, 
this signal is boosted by transistors E152, E252 
and led to the final horizontal amplifier over a 
coaxial cable. 



8.2. Horizontal part 

The horizontal sweep system of the BM 550 oscil- 
loscope enables the time expansion of the mea- 
sured waveforms applied to the input of the ver- 
tical amplifier. The system operates only in the 
triggered mode within the whole frequency range 
of the vertical amplifier. 

The horizontal part of the oscilloscope consists 
of the following : 

a) Triggering mode selector with synchronizing 
signal amplifier and TV sync signal separator 

b) Trigger level setting circuit with shaper and 
circuit for automatic triggering with triggering 
indicator 
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c) zdroj piloveho prubehu 

d) prepmac pto voibu men'tka casove zakladny 
.CAS/DiL" 

e) predzesilovac horizontalni'ho zesilovace 

f) koncovy stupon horizontalniho zosilovnco. 

Blokove schema horizontalni casti 



b) mcto'^hmk HanpnM(eHMji nn/ioodpa3HOM cpop- 

Mbl 

r) nepeK/iJOMare/ih cKopocTM pasaepiKM 
«BPEMflME/lEHME» 

/i) npe/^BapuTe/ibHbiM ycM/iHxe/ib ycM/inTe/iji ro- 

pH30HTa/lbH0r0 0TK/10HeHM« 
o) OKOHeMHbIM KaCKUA yCM/lH I OyiM I OpH3()M I a/lb- 
HOI O OTKyiOHeUMJI. 

B/iok cxeivia xpaKra ropn30MTam.iioi o 
OTK/lOHeUMJI 



c) Sawtooth voltage supply 

d) Selector switch "TIME/DIV." of the time base 
deflection coefficient 

e) Preamplifier of the horizontal amplifier 

f) Final stage of the horizontal amplifier 

Block diagram of the horizontal part 




1 — Vstup exlerm'ho spousteciho signalu 

2 — Pn'vod interniho spousteciho signalu 7. vertikainiho 

zesilovace 

3 — Zesilovoc spousteciho signalu 

4 — Pfepinoc funkci spousteni a zpusob vozby spousteci- 

ho signalu 

5 - Oddelovoc TV synchronizocnich impulsu 

6 — Obvod pro voibu urovne spousteni a tvarovac 

7 — Obvod pro aulomoticke spousteni a indikaci cin- 

nosti spousteni 

8 — Svitici diodo pro indikaci spousteni 

9 — Zdroj piloveho prubehu casove zcikladny 

10 — Pfepinac pro voibu mer'itka casove zdklodny (CAS/ 
/DiL) a pro nastaveni rezimu cinnosti TV oddelovace 



1 - Bxoa BHeiuHero CMruana sanycKa 

2 - no/iaua BHyrpeHHcro curua/ia aanycKa, CHMMaeMoro 

c yc'/i/iMTena BepruKa/ibHoro oTK/ioneHMa 

3 - ycM/iMTC/ib curua/ia aanycKa 

4 - nepeK/uouare/ib pe>KUMOB aanycKa u bma3 cbabm cur- 

Ha/ia aanycKa 

5 - cenaparop cnHxpoHuaupytouiux MMny/ibCOB TB 

8 - cxeMa ycrawoBKu ypoBHa aanycKa u xacKaA cpopMH- 
poeaHMH 

7 - cxevia aBTOMarMuecKOro aanycxa u MHAUKauuM pa 

doTbi cxeMbi aanyCKa 

8 - cseTOAMOA MHAUKanMu aanycKa 

9 BCTOMHMK nu/ioo6pa juot o Hanpn>KeHM}i pasBepixu 

10 iiepeK/uOMaTe/ib ycTuiioBKu cKopocru pasBepiKu 
(BI^EM^/ZtEdEHIdE) u yciauOBKM pe>KMMa cenapa 
TOpa cunxpOMMnyabCotj IB cufMa/ia (janycK ot 



1 - Input for an external trigger signal 

2 - Input of the internal trigger signal derived from the 

vertical amplifier 

3 - Trigger signal amplifier 

4 - Selector of the triggering mode and of the trigger 

signal coupling 

5 — TV sync pulse separator 

6 - Trigger level selector circuit and trigger signal 

shaper 

7 - Circviit of the automatic triggering mode and of the 

triggering indicator 

8 - Triggering indicating LED 

9 - Sawtooth generator of the time base 

10 - Time base speed (TIME/DIV.) selector switch and 
operation mode selector of the TV separatoi 
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(spoustenf od V nebo H iinpulsu) a nastavenf funkce 
X-Y (AY/BX) 

n _ V’/stup poveloveho impuizu pro dvoukonolovy pro- 
voz 

12 — VystuD prisvetlovociho impulsu pro Z zesilovac 

13 — Privod mereneho signalu od vertikalniho konolu „B 

V rezimu X-Y -• v v 

14 — Pfcpinoci rele z normoiniho provozu do rezimu X — Y 

15 _ Prcdzesilovoc horizonlalniho zesilovace 

16 - Koncovy slupen horizonlalniho zesilovace 

17 - Vystup k horizonlalnim synchronizocnim deskam 

obrozovky 

Funkcni navaznost a usporadani bloku znazornu- 
je blokove schema na obr. 5. 

8.2.1. Spousteci signol odvozeny od mereneho 
signalu je priveden bud’ interne z vertikdl- 
niho zesilovace, nebo externe ze vstupniho ko- 
nektoru „EXT SY" na panelu k prepinaci funkci 
spousteni. Tento prepinac je sestaven s tlacitko- 
ve soupravy a umoznuje voibu zpusobu vazby 
spoListeciho signalu. Jednotliva tiacitka vykona- 
vaji tyto funkce: 

„EXT/INT" - voli odber spoustecihc signalu bud 
s interniho zdroje v pfistroji nebo z konek- 
toru BNC/50 L). na panelu 

„ST/SS" — zarozuje do cesty signalu vazebni ka- 
pacitu C.‘501 a ve stiacenem stavu je kapa- 
cita vyrazena, tokze je signal propousten 
i se stejnosmernou slozkou 

- voli polaritu spousteni, ti. od nabezne 
hrany nebo mereneho prubehu 



„TV" - po stiaceni tohoto tiacitka se do cesty 
spousteciho signalu zarozuje oddelovac TV 
synchronizacnich impulsu od uplne TV smesi. 



KaApOBbIX U/IM CrpOMHblX CMHXpOHH3MpyiOU4UX MM- 
ny/ibCOB) M ycranoBKa pe>KMMa X-Y (AY/BX) 

11 - BbixoA KOMaHAHoro nMny/ibca a/i« AByxKaHa/ibHoro 

pe>KHMa paboTbi 

12 - BbixoA nMny/ibca noACBCTKM An» ycu/inTenn 

13 - noAa*^a nawepaeivioro cnrna/ia ot BeprnKaabHoro 

KdHcina B B pe>KMMe X-Y 

14 - pe/ie nepcK/iJOMeHMH po>KHMOB: HopManbHbiPi pe>KM.vi 

- pe>KMM X-Y 

15 - npOABapmeabHbiM ycn/iMTe/ib ycn/in re/ia ropn30HTa/ib- 

HOrO OTKaOHeHMSi 

1(1 - oKOHeuNbiii KocKaA yc'^ame/iii ropuaonTa/ibHoro ot- 

K/lOHeHMM 

17 - BbixoA K ropn30H ra/ibHO-OTKaoHJUoiMBM naacTMHaM 

TpybKB 

(pyHKnuoHa/ibribie CB^3M u coBMecTHafi paboia 
6 /iokob noKasaubi ua 6AOK-cxeivie, npuBeAGHHOu 
na puc. 5. 

8.2.1. CuiHa/i 3 aiiycKa, iipou 3 BOAHbm or MSivie- 
paeMoro cnrua/ia, rioAaeTca c noMorubio 
BHyjpeHHeM cxeivibi ot ycuAUTe/ui BepTuxa/ibHoro 
oTK/ioneHM^ u/iu BHeujHHM nyieivi ot bxoauoio 
rH63Aa ext SY ua naue/in ua nepeK/uonare/ib 
pe>KMMa 3anyCKa. 3 tot nepeK/iiOMaTe/ib coctoht 
U 3 KHOnOMHUKa M A^GT B03M0>KH0CTb BblOOpa 
cnocoda cbr 3M cm ua/ia 3 anycKa. SnaneHue or 
Ae/ibHbix KHonoK c/ieAyioLMee; 

«EXT/INT» - ycTauaBAMBaeTC^ Bbidop cmHaaa 
3 anycKa c BHyTpeHuero MCTonHnKa b npn6o- 
pe H/iH c f He3Aa Tuna BNC/50 Om na naue- 

/IM 

«S1/SS» - BKAionaeT b Kaua/i eiviKOCrb cb5I3H 

C501. B HawaTOM coctojihmm eMKOCTb bn- 
K/iioneHa, b pe3y/ibraTe nero curua/i nepe- 
AaeTca BMecTe co CBoeii nocTOJiHuou co- 
CTaB/1J?K)LUeM 

- ycTanaBAMBaeicJi no/iapHOCTb 3ariyc- 
Ka, T. e. 3anycK ot nepeAuero unu aaAueio 
g>poHTOB u 3 MepfleMoi o cm Ha/ia 



«T\/» - noc/ie Ha>KaTuyi na OTy KHonxy b Kana/i 
curna/ia 3 anycxa BK/iionaeroi cenapaTOp Te- 
AeBH 3 UOHHblX CH 1 1 XpOH H 3 M py lOlU UX MlVUiyflb- 



(triggeri'ng by the V or H pulses); X-Y mode 
(AY/BX) setting 

11 — Output of the command pulse for double-channel 

operation 

12 - Output of the brightening pulses for the Z amplifier 

13 — Input of the measured signal derived from the 

vertical channel B in the X-Y operation mode 

14 — Change-over relay foi" transition from normal to 

X-Y mode of operation , 

15 — Preamplifier of the horizontal amplifier 

16 — Final stage of the horizontal amplifier 

17 — Output to the horizontal deflection plates of the CRT 

The operational relations and the interconnect- 
ions of the individual blocks of the horizontal 
part of the instrument BfYi 550 are shown in 
big. 5. 

3.2.1. The trigger signal derived from the signal 
to be measured is either drawn internally 
from the vertical amplifier, or is applied to the 
triggering mode selector via the connector "EXT 
SY" on the panel. The latter switch consists of a 
push-button set and enables the selection of the 
coupling mode of the trigger signal. The indivi- 
dual push-buttons serve for setting the following 
modes of triggering: 

"EXT/INT" — This change-over switch determines 
whether the internal source of the instru- 
ment or an external one, connected to the 
BNC (50 il) connector on the panel is used. 
"AC/DC" — Inserts the coupling capacitor C501 
into the path of the signal. When this push- 
-button is depressed, tfie capacitor is short- 
ed so that the signal, including its DC com- 
ponent, passes further. 

— Selects the trigger polarity, i. e. either 
by the rising edge or by the trailing one of 
the measured waveform. 

These push-buttons are not interlocked, therefore 
their functions can be combined arbitrarily. 

"TV" - Depressing of this push-button inserts 
into the path of the trigger signal the circuit 
which separates TV sync pulses from the 
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V oddelovaci jsou synchronizacni impulsy 
rozdelene na V (vertikaini nebo snimkove) a 
H (horizontalni nebo rodkove) impulsy. Im- 
pulsy V a H jsou samostatne vedene pres 
TTL hradia no spolecny vystup. Pruchod pou- 
ze V nebo H impulsu je zojisten tim, ze se 
druhe vstupy hrodel pripojuji stridove no 
uroven s log. 0 nebo 1. Prepi'nani z V no H 
se deje v rodici CA5/D1L a to tok, ze jsou 
do 100 ,as/di'i propusteny pouze V impulsy a 
a od 50 as/dil pouze H impulsy. To znomeno, 
ze od 1 s/dil do 100 ,us/dil je zobrozovon 
pulsnimek nebo jeho cast a od 50 ,as/dil do 
0.1 ,«s/dil radek nebo jeho cast, odpovi'daji- 
ci nastavenemu vychylovacimu ciniteli caso- 
ve zakladny 



..AUT" - po stisknuti tohoto tlacitka bezi casova 
zaklodna volne. i bez privedeni spousteciho 
signalu. 

Tato tiacitka se vzajemne nevybavuji a jejich funk- 
ce Ize libovolne kombinovat. 

,.VF" — po zarazeni tohoto tiacitka je do cesty 
spousteciho signalu zafazena hornofrekvenc- 
ni propust C2/R2 

..NF" - po zarazeni tohoto tiacitka je do cesty 
spousteciho signalu zarazen dolnotrekvenc- 
ni propust C3/R5. 

Tato skupina tiacitek se vzdjemne vybavuje a ne- 
•doprucuje se vzajemne kombinovat jejich funkce 
stisknutim techto tiacitek soucasne. 



Primo s tiacitkovou soupravou souvisi a tvori 
s ni montazni jednotku zesilovac spousteciho sig- 
nalu F1 az E6 a oddeiovac TV synchronizacniho 
signalu ElO az E19 a lO 1 . 



COB. B cenapaiope CMHXpoHM3MpyHDrune 
Miviny/ibCbi pa3Ae/iaiOTc;i Ha Ka/tpoBbie m 
CTpOUHbie (V M H). Ka^pOBbie CMHXpOHH3M- 
py»ou4He MMny/ibCbi oxAe/ibHO nocrynaiOT iJe- 
pe 3 BeHTMa Tl71 Ha oOuiHki Bbixofl. Mcnoab- 
30BaHH6 TOabKO KB/ipOBblX kian TOabKO 
crpoMHbix MMnyabcoB obecnewMBaercji no- 
AaMeri aorkiuecKMx ypOBHeh 0 nan 1 na bxo 
A bi BeHTHaePi. riepeKa}o>-ieHMe V h H ocy- 
iLiecTBajicrc^ c noMOiAbio nepcKaiOMaTeaH 
BpeMJi/AeaeHMe, npMMeM ao CKopociM pa3- 
BepjKH 100 MKc/AeaeHne nponycKarojca 
ToabKo KaApoBbie MMnyabCbi h, co 

CKOpOCTH pa3BepiKH 50 MKC/AeaeHHe H Bbl- 
Lue - TOabKO CTpOMHbie MMnyabCbi. 3 to 
o3HaMaer, mio, HauMHa>j c pa3BepTKM 1 c/a© 
/leHMG AO 100 MKc/AeaeHMe M3o6pa)i(aeTC5i 
rioae m/im ero uacTb m b npeAeaax ot 50 mkc/ 
/AeaeHMe ao 0,1 MKc/Aeaenue M300pa>Kaeica 
CTpoKa Man ee MaCTb b BauMCMMOCTM ot 
ycraHOBaeiiHOM CKopocru pa3BeprKM. 

«AU l » - iiocae HawaiMfl na ery KHonxy rene- 
paTop pa3BepTKM paboTaei b pe>KMMe aBTO 
KoaeoaHMM m 6e3 hoabum cM^H^ly!a aanycxa. 

Bbiiuenepe'-iMCaeHHbie khohkm hg baoKupyioica 

MG>i(Ay co6om m noGTOMy mx mo>kho odpaaoM 

KOMbMHMpOBaib. 

«VF» - npM BKaioLjeHMM gtom khohkm b xanaa 
CMPHaaa aanycxa BKaroneH cpMabTp BepxHMx 
uacroT C2/R2 

«NF» - iipM Ha>KaTMM Ha aiy Knonxy b Kauayi 
CMTHaaa aanycxa BxaiOMaeTCJi cpMabxp hm>k- 
HMX uacTOT C3/R5. 

3ja rpynna khohok bbummuo daoKHpyeTCJi m hg 

peKOMGHAyeTCFI BSaMMHO KOMbMUMpOEUTb MX 

AGmctbmg nyiew oamobpgmghhoi o Ha>i<aTM« na 

o6e KHoriKM. 

C KHOnOMHMKOM Ci5«3aH yCMaMlGab CMI na/ia 3a- 

nyCKa El - E6 m cenapaxop CMHxpoHM3MpyiOLAMx 

MMnyabCOB TeaeBMSMOHHor o cmi H aaa E10 - E19 

M lO 1 



common output via TTL gates. The passage 
sync pulses are divided into V (vertical or 
frame) pulses and H (horizontal or line) pul- 
ses. These pulses are led separately to the 
common output via TTL gates. The passage 
of only the V or only the H pulses is ensured 
by the second inputs of the gates being 
connected alternately to the level of log 0 
or log 1. Switching over from V to H is car- 
ried out by the selector "TiME/DIV." in such 
a manner that up to 100 ,as/div. only the V 
pulses can pass and from 50 ^as/div. on- 
wards only the H pulses. Consequently, from 
1 s/div. to 100 _as/div. the frame or a part of 
it is displayed, whereas from 50 ws/div. to 
0.1 As/div. the line or part of it, depending 
on the selected deflection coefficient of the 
time base, is displayed. 



"AUT" — This push-button sets the time base to 
run freely even when a trigger signal is not 
applied to it. 



"RE" — By depressing this push-button, the high- 
-pass filter C2/R2 is inserted into the path 
of the trigger signal. 

"AF" — By depressing this push-button, the low- 
-pass filter C3/R5 is inserted into the path 
of the trigger signal. 

The latter four push-buttons are interlocked, i. e. 
they release each other; therefore, setting a com- 
bination of their functions by depressing more 
than one push-button simultaneously should not 
be attempted. 

To this set of four push-buttons is attached di- 
rectly (and forms together with it a single build- 
ing block) the trigger signal amplifier formed by 
El to E6 and TV sync signal separator which em- 
ploys ElO to E19 and integrated circuit 10 1. 
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Zesilovac spousteciho signalu ]e tristupnovy 
s komplementarni dvojici vystupnich tranzistoru 
E5 a E6 a slouzi k zesileni signalu, privedenych 
na jeho vstup z vertikalniho zesilovace. Zesiio- 
vaci cinitel a sire prenaseneho kmitoctoveho pos- 
ma zajist'uji vyhovujici cinnost spoustecich obvo- 
du V pinem rozsahu kmitoctu, pfenasenych veiti- 
kalm'm zesilovacem. Pro dobrou stabilitu zesilo- 
voce pri nejruznejsich provozm'ch podminkach je 
zavedena zaporna zpetna vazba do stupne E3 
pres odpor R15. Odelovac IV synchronizacniho 
signalu obsahuje emitorovy sledovac ElO, zesilo- 
vac El 3, spinac El 5, zesilovcic E19 a prepinatel- 
ne TTL souctove hradio lO 1. 



Pozitivni TV signalova smes je privedena na C2C 
a emitorovy sledovac ElO, jehoz vystup je stejno- 
smerne spojen se vstupem zesilovace El3. Pres 
tyto dva stupne je z vystupu E13 na vstup ElO 
vedena zaporna zpetna vazba pres diodu El 1 a 
R33, ktera pusobi pomoci diody E11 na vstupu 
ElO jako obnovitel stejnosmerne slozky a sou- 
casne stabilizuje pracovni bod/ obou stuprui. 
Obnoveni stejnosmerne slozky a stabilizace jsou 
pro spravnou cinnost oddelovace TV synchroni- 
zacnich signalu krojne dulezite, aby se pri ruz- 
nych Lirovnich TV smesi a ruznem obsahu obra- 
zoveho signalu nemenila stejnosmerna hladina 
odpovidajici urovni cerne a to zejmena na ko- 
lektoru E13, ktery je dale primo spojen se vstu- 
pem spinaciho stupne El5. Liroven spinani El5 
se nasta^i pomoci R36 tak, aby prochazela prove 
stredem pasma rozkmitu TV synchronizacnich im- 



VcM/iMTe/ib CMi Ha/ia aanycKa - 3 To ipexKacKafl- 
HbiM ycH/ikire/ib c KOMn/ieivieHTapHOM napoPi Bbi- 
XOAHblX TpaH3UCTOpOB E5 M E6, KOTOpbIM C/iy>KMT 
ycM/ieHMfl curHa/ia, nocrynaiomero ua ero 
Bxofl OT ych/iure/iH BepiMKa/ibHOi o OTK/iOHenun. 
Ko3cpc}3MnneHT ycM/iGHua M LunpuHa iiepe.AciBae- 
MoP'i no/iocbi uacTOT odecneui'iBaiOT HaAewnyio pa 
dory cxGM sanycKa bo bcgm Auanaaoue iiacior, 
npoiiycKaeivibix ycu/iMie/ieivi BepruKa/ibnoro or- 
K/ioHeHu«. /H/oi odecneueHuiH ycTOMuuBOCTu yen 
/iMTe.na B pas/iMUHbix pe>i<HMax padoxbi npe^y 
cMOTpeHa oTpHnaxe/ibHaji odpaTna^i CBJi3b b xac- 
i<a/ie E3, ocyiuecTB/iBeiviaB c noMOLUbio conpo 
iMii/ieHuji R15. Cenapaxop cuHXpoHusMpyioiuux 
HMuy/ibCOB Te.oeBHBMOHiioi () CHi iia.'ia coAep>Kur 
OMM I lepiibiM noin opmeyib E lO, ycn/iu re/ib E 13, 
K/iiOM E15, ycunmeyib E1t‘ u iiepeK/iiouaoMi.m 
BeHTM/ib TT/1 lO 1. 

rio/10>KMTe/lbHblM Te/ieBM3MOHH bIM BUAeOCMTHan 
noflaejca ua C20 h ua sMUTrepHbm noBTopuje/ib 
ElO, BbixoA KOToporo nMeei nocTOBHuyK) CBJisb 
c BXOAOM ycu/ime/ip E 13. 3ru Asa KacxaAa oxBa- 
ueHbi OTpHMare/ibHoPi odpaTHou CBaabro, uenb 
KOTOpOM COCTOMT M3 AMOA3 Ell M R33 M COGAM- 
Hper BbixoA E13 co bxoaom ElO. 3xa cxeivia 6/ia- 
lOAapji AuoAy Ell Ha BxoAe ElO padoxaex b kq- 
uecxBe BOCcxaHOBMxe/151 hocxobhhom cocxaB/uiio- 
i.ueM M oAHOBpeivieHHO cxa6M/iM3Mpyex pokmm pa- 
6oxbi o6omx KacKaAOB. BoccxaHOB/iCHMe noexo- 
5IHHOM cocxaB/iafOLqeM M cxa6M/iM3aMMji npa- 
BM/ibHOM padoxbi cenapaxopa xeneBM3uoHHbix 
MMny/lbCOB CMHXpOHM3HpyK)mMX CMTHaaOB OM6Hb 
Ba>KHb! A/ia xoro, Mxodbi npM pa3/iMUHbix ypoBnax 
BMAeOCMTHa/ia B OO/IHOM XeneBM3MOHHOM CMTHa- 
ne M npM pa3/iMMHOM coAep>KaHMM BMAeociirHa/ia 
He MeH5i/iC5i ypoBGHb nocxoflHHoro HanpyoKeHMH, 
cooxBexcxByioiAMM ypoBHK) uepHoro, r/iasHbiM 
odpaaoM, na Koa/iexxope E13, KoxopbiM Aanee 
ripnMO coeAMHen co bxoaom K/uoueBoro xacKa- 
Ao E15. ypOBeHb nepeK/iioueHMfl E15 ycxanaB/iM 
Baexca c noMoiAbK) R36 xax, uxodbi kbckba epa- 
6axbiBa/i B neHxpaabHOM rouKe pasMaxa CMiixpo 
HM3HpyK)lllHX MMIly/lbCOB le/ieBMlMOMIlOl O CHI - 



The amplifier of the trigger signal has three sta- 
ges with a complementary pair of output tran- 
sistors (E5, E6); it serves for boosting the signals 
applied to its input from the vertical amplifier. Its 
gain and the width of its frequency pass-band 
ensure perfect operation of the trigger circuits 
within the range of the frequencies processed by 
the vertical amplifier. In order to ensure good 
stability of the amplifier under various working 
conditions, inverse feedback is applied to the 
stage E3 via resitor R15. 

The TV sync signal separator contains an emitter 
follower ElO, amplifier El3, switch E15, amplifier 
E19 and switchable TTL OR gate formed by lO 1. 



The positive-going composite signal is applied 
to C20 and the emitter follower ElO, the output 
of which is DC-coupled to the input of amplifier 
E13. These two stages arc bridged over by in- 
verse feedback taken from the output of El3 to 
the input of ElO via diode Ell and R33, ond with 
the aid of diode Ell acts as a DC restorer at 
the input of ElO and simultaneously stabilizes 
the working points of both stages. DC restoration 
and stabilization are most important for the cor- 
rect operation of the separator of TV sync sig- 
nals, in order to ensure an unchanging DC level 
(which corresponds to the black level), especially 
on the collector of El3 (which is connected to the 
input of the switching stage E15) at several le- 
vels of the TV composite signal and various con- 
tents of the video signal. The switching level of 
E15 is set by R36 so that it passes exactly through 
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pLilsu. Spfnac pak bade rcagovat pouze na am- 
plitudove zmeny synchronizacm'ch impulsu a ne- 
bude reagovat na slozky obsahu obrazoveho sig- 
nalu tak, ze na jeho vystupu jsou k dispozici 
ciste TV synchronizacnich impulsu. R35 s C21 
a C22 tvori integracni cleny, jejichz soucin caso- 
vych konstant potlacuje v signalu obsazene H 
impulsy, takze je zesilovac E19 buzen pouze V 
impulse.m. 

Vystup oddelovace je osazen soustavou TTL hra- 
del, na jejichz vystupu se objevi volitelne V nebo 
H impulsy. Volba je provadena zmenou stejno- 
smernych urovni z L na H a opacne pres odpory 
E45 a R46. Prepinacf urovne jsou spinane radi- 
cem casove zakladny cas/dil tak, aby v rozsazich 
zakladny 1 s/dil oz 100 ^as/di'l byly na vystupu 
oddelovace V impulsy a v rozsahu zakladny 
50 as/dil az 0.1 ,us/di'l H impulsy. 



3.2.2. Ukolern obvodu pro voibu urovne s tvciro- 
vaccm a obvodciTi pro automaticke spou- 
stcni s indikaci cinnost spousteni je predevsim 
zhotovit z obecneho prubehu spousteciho signa- 
lu tak, jak je ziskan z vertikalniho zesilovace nebo 
exterm'ho zdroje, jednotny prubeh s jednotnou 
amplitudou a tvarcm. Vysledny a pfi vsechvtech- 
nickych datech uvedenych kmiloctech jednotny 
prubeh musi spolehlive spoustet casovou zaklad- 
nu. Obvod sam je sestaven z dilcich obvodu, je- 
jichz popis a blokove schema nasleduji na obr. 6. 



1 — Ocl prcpinacc funkci ',poublcrii 

2 — Vstupni slodovac 

3 — Soumern/ zesilovac pro voibu urovne spouslem' 



na/ia. B uroM c/iyMao K/ifoueBUM cxeMa 6y/ter 

pearnpOBUT!) lO/lbKO Ua CUHXpOHHSMpyKHUUe MM 

ny/ipcbi M cocraB/i^KDUiafl BUAeocMrua/ia He 6y- 
ACT OKaabiBciTb B/iMflHMH Ha era padoTy. B pe- 
3 y/ibTaTe aroro na BbixoA© MMeiOTca HeMCKa>KeH- 
Hbie CMHXpOHM3MpyK)lUMe MMUy/lbCbl Te/ieBH3M- 
OHHorn CHTHa/ia. R35 m C21, C22 odpasyior hh- 
rei pi'ipysouiMe uenouKH c nocroaHnoM BpcMOHM, 
noAaBnafOiueM coAep)KaL4Mecyi b CMiHa/ie crpou- 
Hbie cnHxpoHH3^1pyK);i^Me MMny/ibCbi, B pe3y/TbTa- 
re uero ycM/iM re/ib E19 B036y>i<AasTC,n to/iuko xa- 
ApOBbiMM MMuy/ibcaMM. Ha BbixoAe cenapaxopa 
MMeerca CMCxeMa seHTM/ieM TT71, na BbixoAe !<o- 
TOpblX noaB/lflKUCM lOApOBbie M/IM CTpOMHbie MM- 
ny/ibCbi 3 3 aBMCMMocTM OT Bbidopa. Bbldop ocy- 
uj.ecTB/1 jiGTca nyreM MSMeneHMSi nocToanubix 
ypoBHew L M H M, naodopoT, noAaBaeMbix uepes 
conpoTMB/ieHMa R45 m R46. VpoBHM ynpaBAieHua 
ycraHaB/iMBafOTca nepeKaKDuaTe/ieM CKopocru 
pa.3BepTKM BpeMa/AG/ieHMe lax, UTodbi na npeAS- 
/lax paacepjKM 1 c/Ae/ieHue - 100 Mxc/Ae/ieHMe 
Ha BbixoAe cenapaiopa MMe/iMCb KaApoBbie mm- 
ny/ibCbi m Ha npeAe/ie cxopocTM passepiKM ot 
50 ,MKc/Ae/ieHMe ao 0,1 MKc/Ae/ieHne -- cipoM 
Hbie CMHXpOHM3MpyiOlUMe MMIiy/lbCbl. 

8.2.2. MaxMaueime cxcmi.i yciaiir)i'.xM y|)omiM 
C KaCKaAOM CpOpMMp03ailM« M CXCMOM 

aB TOMaTMuecKoro sanycxa MHAMKauMM padoTbi 
cxeMbi sanycKa «B/iaerCH 0opMMpoBaHMe ynu 
0 MiinpoBaHHoro CMTHa/ia c nocTOJiHHOM aMunu- 

jyAOM M nOCTOilHHOM gDOpMOM Ha OCHOBaHMM od 

Luero CMTHa/ia aanycxa, (XHMMaeMoro c ycM/iMre/iJi 
BepTMKa/lbHOrO OTK/lOHeHMJI M/IM c BhieiuHero 
MCTO'!HMI<a CMHXpOHMaaUMM. Pesy/lbTMpyiOUAMM 
CMi Ha/i AO/i)i<eH sanycKaib rcHeparop paasepiKM 
B Anana30H6 uacTOT, yxaaaHHbix b TexHMuecKMx 
AaHHbix. Ca.v.a cxeMa coctomt m 3 uacTHbix cxom, 
on'/icaHMe m HaaepiaHMe KOiopbix AaHbi ;-ia pMC. 
6. 

1 rji n-jpoK/iio':a romi poKMVia saiiycKa 

2 IJXO/lHOii nOBTOpHTC/1b 

3 - cnMvieTpMMHbm ycMnura/ib ycranonKn ypoBini 

aanycKa 



the centre of the amplitude range of the TV sync 
pulses. Therefore, the switch responds only to the 
amplitude changes of the sync pulses and igno- 
res the components of the frame signal content, 
so that pure TV sync pulse waveforms become 
available on its output. Resistor R35 and capaci- 
tor C21 with C22 form integrating elements, the 
sum of the time constants of which suppresses 
the H pulses contained in the signal. Conse- 
quently, the amplifier E19 is driven by the V pul- 
ses only. The ouput stage of the separator is 
formed by a system of T1 L gates, on the output of 
which the V or H pulses are selectabiy available. 
Selection is accomplished by changing the DC 
level from L to H and vice versa via the resistors 
R45 and R46. The switching levels are set by 
means of the time base speed selector switch 
'TD4E/DIV.'' so that within the range 1 s/div. to 
100 ,as/div. the V pulses are on the output of the 
separator and within the range of 50 us/div. to 
0.1 ^as/div., the H pulses are available. 



3.2.2. The purpose of the circuit for level select 
ion, together witli the shaper and the cir- 
cuit for automatic triggering and triggering indi- 
cation, is primarily to produce from the common 
trigger waveform, which is derived from the verti- 
cal amplifier or from an external source, a uni- 
form waveform with uniform amplitude and sha- 
pe. The resulting waveform, which must be uni- 
form within the range of the frequencies given in 
the Section 3. ~ “Technical data", must trigger 
the time base reliably. The circuit ensuring this 
operation consists of partial circuits as shown in 
the block diagram in Fig. 6 and described as 
follows. 

1 - F'o-n tlic Iriggcting inodo s-jloctor 

2 — Input follower 

3 - Symmetrical amplifier for trigger level seleclioti 
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Ob'-. 6 Pmc. 6 Fig. 6 



4 - Pi'cpinac polorily s|)ouslcni 

j — I olcMciomotr ..Ui^OVEN" pro voibu iitovnc spousleni 

6 - Tvarovaci a zcsilovaci' slupcti 

7 - Vystup do zdiojc piloveho piubelui 

8 — Zesilovoc 

9 — Multivibrator 

10 - Prahovy spinac 

11 — Vystup n'diciho napeti pro autoinaticke spousteni ca- 

sove zokindny 

~ Svitici dioda — indikacc cinnosti spoustecich obvodu 



4 - ncpcK/uo'iyreni) iionupHocin smiycKa 

5 - iioTemiMOMuip «VPOBEHb» /pi« ycianoRKn ypoium 

sariycKa 

() - KacKa/^ cpopMupouaMMU m ycn/ioMMn 

7 ublxo/^ K McroiiMHKy iiu/iooopaSHoro iiaiipjOKuiimt 

8 ycM/iMTe/it) 

S) - My/ibTMBM6paiop 

10 - noporoBbm BbiK/noMaie/ib 

11 - BbixoA ynp:iB/i«K)Lqero Hanp$i>Keima a/ih aBTOMaiH- 

MOCKoro sanycKa reHeparopa pasBepiKH 

12 cBeroflMOA - MH/iMKauMH padoTbi cx(iM aaiiycKa 



4 — Ttiggot polarity change-over switch 

5 — Potontioinelcr "LEVEL" for trigger level setting 

6 — Siiopcr and oinplilier stage 

7 - Output to the sawtooth geneiotor 

8 - Amplifier 

9 — Multivibrotor 

10 — Threshold switcfi 

11 - Output of the control voltage for automatic time 

base triggering 

12 - LEO indicating the operation of the trigger circuits 



Vstupni sledovac je osazen polem rizenym tran- 
zistorem El a emitorovym sledovacem E3. Jeho 
ukolem je zvetsit vstupnf odpor celeho obvodu 
tak, aby co nejmene zatezoval k nennu pripojene 
zdroje spousteciho signolu. 

Soumerny zesilovoc je osazen tronzistory E4, E9 
o dopinen diodovym hrodlerr^ E5 az E8. lento ob- 
vod slouzi k voihe urovne no pozorovanem jevu, 
pri ktere ma cosovo zoklodna spustit. Pozodovo- 
nci urcDven spousteni se nostovuje potenciomet- 
reni „URO\<^E.N . Diodove hradio E5 az E8 pripo- 
juje tvorovoc E12 az El3 sth'dave k vystupu E4 
nebo E9 takze se meni vuci vstupu faze spouste- 
ciho napeti o ISO’. Ponevadz tvorovoc vyzoduje 
pro sprcivnou funkci no jeho vstupu zapornou 



Bxo/tHou nof3Topme/ib codpcin Ha no/ieBOM ipaii 
3MCTope El H oiv.MTTepHOM noBiopHTe/iG E3. Oh 
npe/tHasHaueH yBe/inueHH5i bkoahofo conpo- 
THBneHHjs Been cxeMbi Tax, uroobi OHa npeAcraB- 
n?,na co6om MHHUMa/ibHyK) narpysKy noAK/uoueH- 
Horo K Hen ncrouHHKa cnrua/ia sanyexa. 
CmviMeTpnriHbiH ycH/iMTe/ib co6paH Ha rpan3M 
CTopax E4, E9 m Aono/iHen AnoAHbiM BeHTH/ieM 
E5 - E8. 3ra cxeMa cay>xnr ycxaHOBXH ypoB- 
Ha Ha6/ifOAaeMOM Ckirna/ie, npM AOCTH>xeHHM 
xoToporo renepajop pasBeprxH AO/DKen sanyc- 
xaTbca. TpedyeMbiPi ypoeenb sanyexa ycTanaB/iH- 
BaeTCfl noTeHMHOMeTpoM «YPOBEHb». 

HbiM BeHTH/ib E5 - E8 noAK^touaer xacxaA epop- 
MupoBanMa E12-E13 nofiepeivieHHo x BbixoA^M 
E4 - E9, 3 pesy/ibiaje uero Menaeicfl Oasa cur 
Ha/ia Ha 130^ OTHOCMre/ibHo cpasbi BXOAHoro cht- 
Hazia. Bbmay toto, mto ja,n9i npaBM/ibHoPi padoTbi 
xacxaAa cpopMkipoBaHMa na ero BXOAe AO/i>xeH 



The input follovt'er uses a field-effect transistor 
(El) and an emitter follower (E3). Its purpose is 
to increase the input impedance of the whole 
circuit so os to minimize the loading of the con- 
nected trigger signo! sources. 

The symmetrical amplifier employs the transistors 
E4, E9, complemented by diode gates E5 to E8 
and serves for setting on the viewed phenomenon 
that level at which the time base has to be trig- 
gered. This required trigger level can be set 
with the potentiometer marked "LEVEL". The dio- 
de gates E5 to E8 connect the shaper E12, E13 
alternately to the output of E4 or E9 so that, in 
relation to the input, the phose of the trigger 
voltage changes by 180f. As for its correct ope- 
ration the shaper requires a negative voltage 
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zmenu nopeti ci zvetseni proudu, znamena to ve 
vysledku, ze bude po zmene polarity tvarovoc 
reagovat bud’ no nabeznou hranu nebo zad 
spousteciho prubehu. 

Tvarovac! a zesiiovaci stupen je osazen tunelo- 
vou diodou El2 a tranziiitorem E13. Vstup tvaro- 
voco E12 jo pripoj 0 n pr£S diodove hrodio k jod • 
ncmu z vystupu soumerneho zosilovace E4 a E9. 
Ukolem tvarovace je zhotovit se spousteciho sig - 
ndlu s obecnym tvarem prubeh jcdnotneho tvaru 
se stolou amplitudou. K tDmu ?louzi tunelovd dio- 
da, iejiz pracovni bod se nachazi v klidu v polo" 
ze s nizkym napetirn. Vznikne-li vlivem spouste- 
cfho signalu na vystupu soumerovelio zesilovace 
a diodoveho hradia proudovd zmena primerene 
velikosti, preklopi tunelovd diodo do stavu s vys- 
sliTi napetim. Vlivem parametru tunelovd diody 
md vysledny prubeh diody stdlou strmost ndoez- 
ne hrony a stdlou amplitudu. Navazujici zesilo- 
vac E13 zpracovdvd pouze ndbeznou hranu a cast 
klopneho prubehu tunelovd diody v ddlce, kterd 
odpovidd derivacni konstante tvorend C8 a im- 
pedanci emitorovdho obvodu El3. V kolektoro- 
vdm obvode El 3 je zesileny prubeh znovu tvaro- 
vdn pomoci L3 a odtud veden jako spousteci im- 
puls na vstup zdroje pily tj. na R61 a C51. Na 
zesilovac E13 navazuje dalsi zesilovac spousteci- 
ho impulsu El4 jehoz vystupni prubeh budi mo- 
nostabilni multivibrator E17 a E18. Dobu klopeni 
urcuje casovd konstanta CIO a R34. Ndsledujici 
vstup prahoveho spinace E21 je s kolektorem R1^ 
spojen pres diodu E19. V klidovdm stavu kdy E17 



dbITb OTpHUaTe/lbHblM CKaUMK H a R p JUKCH H , T. 6. 
yBe/iMueHMe TOKa, 3 to osHauaeT, mo nocne U3- 
MeHeHMJI nO/iapHOCTM KaCKHA 0OpMHpOBaHUfl 
byAST pearuposaTb na nepeAHuu m/im saAHuPi 
cppoHT CMTHa/ia sanycKa. 

KacKaA cpoDMupoBaHMa u ycH/ienuji codpau ua 
Tyue/ibHOM AMOAe E12 u ipaHSMCTope E13. Bxoa 
K acKaAa 0 opMnpoBaHUfi E12 noAK/iK)MeH uepes 

AMOAHbIM BeHTM/lb K OAHOMy M3 BbIXOAOB CMMMe- 

TpMMHoro ycM/iMTe/ia E4 m E9. KacxaA cpopiviMpo- 
BaHM.q npeAHasHaueH BbipaboTKM CMrua/ia 

3 anyci<a noCTOaHHOM aMn/iMiyAbi m yHM 0 HUMpo- 
BaHHCM cpopMb! H3 ocHOBaHMM cMTHa/ia sanycKa 
/ihobcM 0opMbi. J\ns\ 3ioro npeAHaauaMeH Tyne/ib 
HbiM AHOA, pe>KMM paboTbi Koroporo b cocToauMM 
noKoa cooTBercTByeT HM3KOMy HanpruKeHMio. 
Ec/im b pe 3 y/ibTaT 0 BOSAOMCTBHa CMiHa/ia 3 anyc- 
!'.a Ha BbixoAe CMiv.ivieTpMMHoro yCM/iMre/ia ahoa- 
Horo BeHTMaa MMeerca M3MeHeHMa TOi<a cooTBei- 
CTB'/iiieM aMri/iMTyAbi, TO Ty.'-ieAbHbiM AHOA nepe- 
XOAHT cocToaHMM boAOe BbicoKoro Hanpq>Ke- 
HMa. BaaroAupq napaMerpaM Tyne/ibHoro auoau 
pe 3 y/ibTMpyK)LUMM MMuy/ibC AuoAa o 6 /iaAUOT no- 
CToaHHOM KpyTM3HOM uepeAHero q^poHia m no- 
CToaHHOM aivinAMTyAOM. 

C/ieAyKDU 4 MM ycMAMie/ib E13 odpabaibiBaei TO/ib- 
KO nepeAnnki 0 doht m uacTb MMiiy/ibca Tyne/ib- 
Hcro AHOAa b TeueHue Bpe/vieHM, cooTBercTByK)- 
mero nocToaHHOM epeivieHM An00epeHUMpyK)LueM 
uenouKM, o6pa30BaHHOM C 8 m conpoTMB/ieHMeM 
3 MMTTepH 0 M ueuM E13. B ueoM K 0 /i/ieKT 0 pa E13 
yCMneHHbiM curHa/i CHOBa cpopiviMpyeica c no- 
MOiubK) L3 M fl,anee nocTynaei b KanecTBe mm 
nyAbca 3 anycKa Ha bxoa MCTOMHMxa nuAoodpaB- 
Horo cMTHa/ia, t. e. Ha R61 m C51. C ycM/iMie/ieM 
E13 conpq>KeH c/ieAy‘OLUMM ycM/iMie/ib MMny/ibca 
3 anycKa E14, bbixoahom curHa/i KOToporo bo 3 
6y>KAaeT My/ihrMBubpajop c oahmm ycTOMMMBbiM 
coCToaHueM E17 m E I 8 . BpeMa onpoKMAbiBaHua 
onpeASAaeTca nocToaHHoPi speMeHM CIO m R34. 
riOCAeAytOLLlMM BXOA nopOTOBOfO K/ 1 K)Ma E21 coe- 
AHHeH c KO/iAeKTopoM E17 uepes ahoa E19. B co- 
CToaHMM noKoa, KoiAa E17 He npoaoAMT, ahoa 



change or current increase on its input, this 
means that as a result, after polarity change, the 
shaper responds either to the leading edge or 
to the trailing edge of the displayed waveform. 

The shaper and amplifier stage uses tunnel dio- 
de E12 and transitor El3. The input of shaper 
E12 is connected to one of the outputs of the 
symmetrical amplifier E4, E9 via a diode gate. 
The purpose of the shaper, as mentioned before, 
is the production of a uniform waveform of con- 
stant amplitude from the trigger signal of any 
waveform This is accomplished by the tunnel 
diode, the working point of which in the quies- 
cent state is in the low-voltage position. When, 
due to the trigger signal on the output of the sym- 
metrical amplifier and of the diode gate, a cur- 
rent change of adequate magnitude takes place, 
then the tunnel diode reverses into the state of 
higher voltage. Due to the parameters of the 
tunnel diode, the resulting diode current has a 
constant rising edge and constant amplitude. 



The amplifier El3 which follows processes only 
the rising edge and a part of the reversal wave- 
form of the tunnel diode, the duration of which 
corresponds to the derivative time constant given 
by C8 and the impedance of the emitter circuit 
of E13. In the collector circuit of El3, the ampli- 
fied waveform is shaped anew with the aid of 
L3 and then is led, as trigger pulse, to the input 
of the sawtooth generator, i. e. to R61 and C51. 
Amplifier E13 is followed by another amplifier 
(El^) of the trigger pulses, the output waveform 
of which drives the monostable multivibrator 
formed by E17 and E18; the duration of its re- 
versal is determined by the time constant given 
by CIO and R34. The input of the threshold switch 
E21 which follows is connected to the collector 
of E17 via diode E19. In the quiescent state, 
when E17 is not conductive, the diode E19 is 
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nevede je dioda tl9 otevrena a E21 bez proudu. 
Na kolektoru E21 je zemni potencial, indikacni 
dioda nesvfti a tranzistor E22 nevede. Reaguje-ii 
tvarovac na spousteci prubeh, preklopi od neho 
odvozeny a zesileny impuls multivibrator E17 a 
E18 tak, ze tranzistorem E17 zacne tect proud a 
na jeho kolektoru poklesne napeti. Tim se dioda 
19 uzavre, spinaci tranzistor E21 se otevre a indi- 
kacni dioda se rozsviti. Soucasne se take otevre 
tranzistor E22, jehoz kolektorove napeti bude ny- 
ni blizke zemnimu potencialu. 



Tranzistor E22 dodava ridici napeti pro automa- 
ticky provoz casove zakladny, ktere je do zdroje 
piloveho napeti vedeno pres tiacitko „AUT'‘. 



8.2.3. Zdroj piloveho napeti je sestaven z tran- 
zistoru E50, E52, E55, E56, E58, E59, E7L - 
diod E51, E53. E54, E57. E60. E61, E70, E72, E73 ~ 
integrovanych obvodu lO 1, lO 2 a rele REL 1. 

Funkci a soucinnost jednotiivych obvodu zdroje 
piloveho napeti znazorhuje blokove schema obr. 
7. 

1 — Vstup spousteciho impulsu od Ivorovace 

2 - Spinaci zesMovac 

3 - Bistobilnf klopny obvod 

4 — Vystup prepi'nacfho impulsu pro dvoukonolovy pro- 

voz 

5 — Prisvetlovaci impuls 

6 — Ze.silovac klopneho prubehu 

7 — Vozebni dioda 

8 — Integrator — vlastni zdroj piloveho napeti 

9 — Proudova vazba k horizontalnimu koncovemu stupni 

10 - Prepinaci rele pro provoz normaini nebo X - Y 

11 — Vystup k horizontalnimu zesllovaci 

12 — Privod signdiu od vertikalniho zesilovace pro X — Y 

provoz 



E19 oinepi m E21 obecTOwen. Ha KO/i/ieKTcps 
E21 MMeerca noreHUMa/i seM/iM, amoa MHAi^Ka- 
UMH He ropnT n TpaH3nCTop E22 He npoBOAnr. 
KorA,a KacKaA cpopMnpoB«HHfl pearMpyei na crir- 
Ha/1 BanycKa, to b peay/ibiare robashctbhji npo- 
MSBOAHoro M ycH/ieHHoro mviny/ibca, onpoKHAbi- 
Baerc« My/ibTHBH6paTop E17 m E18 laK, nro ne- 
pe3 TpansMCTop E i7 npoieKaeT tok m HanproKe- 
HHe Ha ero KO/ineKTope yMenbuiaeicJi. B peay/ib- 
Tare OToro ahoa E19 sanHpaeiCTi, BK/itoneHHbin 
TpaHBHCTop E21 oTnnpaeTCH h ahoa nHAMKai4Hn 
3a>KnraeTCji. OAHOBpeivieHHO raK>t(e oTnnpaeTC5t 
TpaH3MCTOp E22, Hanpyi>KeHM8 na KO/i/ieKTOpe ko- 
Toporo Tenepb 6 /ih3ko k noTeHLtna/iy seM/iM. 
TpaH3Hcrop E22 odecnennBaer ynpaB/i5itouiee 
HanpjoKeHMC aisroMajHnecKoro pe>KHMa pa 
ooTbi roHepaTopa pa3BepTKn, KOTOpoe ot Hcron- 
HMKa nM/ioo6pa3Horo nanpjDKei ihjj iiQAaeic^i no 
pe3 KHOiiKy «AUT.» 



8.2.3. Mctomhmk nn/ioodpaBHoro HanpjoKeHkHi 
COCTOMT M3 TpaH3MCTOpOB E50, E52, E55, 
E56, E5S,- E59, E71 - ahoaob E51, E53, E54, 
E57, E60, E61, E70, E72, E73 - MHxerpa/ibHbix 
MMKpocxeM lO 1, lO 2 M pe/ie REL 1. 

□ pMHMMri AOMCTBM5) OTAO/lbHblX MaCT6M MCTOMHM- 

Ka nM/ioo6pa3Horo HaripjuKeHMn BbiTexaeT m 3 
6/ioK-cxeMbi Ha pMC. 7. 

1 - BxoA MMnynbca aanyco ot KacxaAa cpopviMpOBaHnJi 

2 - KaKJMeBoPi ycu/inie/ib 

3 - TpMrrep c Asywa ycToPi-iMBbiMn cocTOflHMHMU 

4 - BbixoA mvmynbca KOMMyTaunn Ann ARyxKaHa/iMioro 

pe>KHMa 

5 - MMny/ibC noACBeTKM 

6 - ycM/iHTe/ib cMrua/ia rpurropa 

7 - AHOA CBasu 

8 - MHTerparop - codcTBeHHO mctomhmk riu/ioodpasHO- 

ro Hanpa>KeHMfl 

9 - TOKOBafl CB>l3b C OKOHeHHblM KaCKOAOM yCM/lklTGAa 

ropn30HTaAbHoro OTK/iOHeunfl 

10 - pe/ie KOMMyTaunn Ann HopMaAbHoro peM<nMa nnn 

pex<nMa X - Y 

11 - BbixoA K ycnAnTenio ropnaoHTaAbHoro OTKAOHCHna 

12 - noAaMa cnrujAa ot ycnanTenH BepTnxaAbHoto otkao- 

neunfl pexnwa X - Y 



open and E21 is without current. Earth potential 
is on the collector of E21, the LED indicator is 
dark and transistor E22 is not conductive. When 
the shaper responds to the trigger signal, the 
amplified pulse derived from it reverses the mul- 
tivibrator E17, E18, so that a current begins to 
flow through transistor E17 and the voltage on 
its collector drops. Ihus, diode El 9 closes, switch- 
ing transistor E21 opens and the indicating LED 
lights up. At the same time, also transistor E22 
opens and its collector voltage changes to almost 
the earth potential. Transistor E22 supplies con- 
trol voltage for automatic time base operation 
which is applied to the sawtooth voltage gene- 
rator via the push-button switch "AUT“. 



8.2.3. The sawtooth generator is composed of 
the transistors E50, E52, E55, E56, E58, E59, 
E71, diodes E51, E53, E54, E57, E60, E61, E70, 
E72, E73, integrated circuits lO 1, lO 2, and relay 
REL 1. The co-operation of and the connections 
between the individual circiuts of the sawtooth 
generator are shown in the block diagram given 
in Fig. 7. 

1 — Input of tho trigger pulses from the shoper 

2 - Switching amplifier 

3 - Bistable flip-flop circuit 

4 - Output of the switching pulse for double-channel 

operation 

5 — Brightening pulse 

6 - Amplifier of the reversal waveform 

7 — Coupling diode 

8 — Integrator — sawtooth voltage supply proper 

9 — Current coupling to the horizontal final stage 

10 - Change-over relay for normal or X - Y operation 

mode 

11 - Output to the horizontal amplifier 

12 - Input of the signal from the vertical amplifier for 

the X - Y operation mode 
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13 — Potonciomoli pro nastaveni amplilucly piloveho pru- 

behu 

14 — Sledovac a zesilovac 

15 - Monostobilnf klopny obvocl zadize 

16 — Pomocny obvod blokovdni a prisvolloni pri provozu 

X - Y 

Spinaci zesilovac je osazen tranzistory E50 a dio- 
dou F51. Tranzistor E50 zesiluje spousteci impul- 
sy s tvarovace tak, ze na jeho vystupu se objevi 
zaparne impulsy se zdkladni hladinou d-5 V a 
jejichz vrcholova hodnola dosahuje bezpecne 
Liroven zemniho potencialu. Tomu napomaha 
dioda E51 v emitorove vetvi zesilovace, ktera 
kompenzLije napet'ovy spcid na draze baze - 
emitor a pripadne rusivou zbytkovou uroven zpu- 
sobenou saturacm'm napetim tranzistoru. 

Zesileny spousteci impuls je dale veden na vstup 
bistabilniho klopneho obvodu lO 1, ktery je se- 
staven z TT loaickych hradel se schottkyho desa- 
turacnimi diodami. Klopny obvod ridi pres diodu 
E52 cinnost vlastniho zdroje piloveho napetf. Do- 



13 - noTeuMMOMerp ycranoBKi/i 0 Mii/inTy/(bi iin/ioodpaai-io- 

ro CMPHa/ia 

14 - noBTopnTem> m ycM/iHieab 

15 - 6 /io:<MpyKDU 4 Mri rpnrrep c oahmm ycTOMVMBbiM co- 

ctouhhom 

1(1 - BcnoMorare/ibHan cxcmu o/iokmpobkm m tio/(CBOTKH 
ripn p'j>KMMe X - Y 

KyiJOueBOu ycn^ime/ib codpuH hu TpaH3HCTopG 
E50 M E51. TpaHSMCiop E50 ycM/iuBaer 

kiiviny/ibCbi aanycKa m KaCKa^a cpopMupoBaHnfl, 
B pesy/ihrare Mere na ei o Bbixo/J.e MMerorc^i oipu- 
uare/ibM(5ie nMny/ibCbi oc»hoiu!oi o ypoiuui |- 5 B, 
KOTOpbie B nuKe /i.ocTnrator Ha/4e>i<no ypoiiiisi no 
reH!!,naaa 3eM/in. CKasaiiHOMy ciiocodcTByer am 
o/i E51 B uenM aMMTiepa noBropMTea^i, KoiopbiM 
KOMDOHCMpyeT naAOHMe Hanp«>(<eHM5i na yMaCT- 
Ke 6a3a - OMMnep, a raK>Ke ocraTOMHbiM ypoBeub 
rioMex, Bbi 3 BaHHbiM HanpjDKenMeM HacbimeHMn 
Tpah'3MCTopa. VcM/ieHHbiM MMuyabc 3anycKa Aa- 
nee ncAaeic^ na bxoa Tpurrepa c AByivia ycioM 

MMBbllViM C0CT051HMJ1MM lO 1, KOTOpbIM COCTOMT M3 

/lOfM’-iecKMX B8HVMyieM LLIottkm. Tpurrep ynpas- 
nnei uepe 3 ahoa E51 paboiOM codcTBSHHO mc- 
TOMHMKa nM/ioo6pa3Horo Hanpa>i<eHM5]. Aa/iee oh 



13 - Potentiometer for adjusting the amplitude of the 

sawtooth waveform 

14 — Follower and amplifier 

15 - Monostable flip-flop circuit of the trap 

16 - Auxiliary circuit for blanking and brightening in the 

X — Y mode of operation 

The switching amplifier employs transistor E50 
and diode E51 ; the former amplifies the trigger 
pulses arriving from the shaper, so that negative 
pulses are on its output, the basic level of which 
is ^5 V and the peak value of which reaches sa- 
fely the level of the earth potential. This is aided 
by diode E51, in the emitter branch of the am- 
plifier, which compensates the voltage drop 
along the path base - emifter and also the spu- 
rious residual level (if any) caused by the sa- 
turation voltage of the transistor. 

The amplified trigger pulse passes to the input 
of the bistable flip-flop circuit formed by inte- 
grated circuit lO 1 and consisting of TT logic 
gates together with Schottky desaturating diodes. 
The flip-flop circuit governs the operation of the 
sawtooth source proper via diode E52 and also 
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dava dale prepinaci impuls pro dvoukanalovy 
provoz vertikalmho zesilovace a prisvetlovaci im- 
puls. 

Integrator pracuje se soubeznym nabijenim a 
zdrojem nabijeciho napeti je Zenerova dioda 
E61. Polem rizeny tranzistor E55 a tranzistor E59 
jsou do serie napojene sledovace s velkym vyko- 
novym ziskem a vstupnim odporem. Nabijene ca- 
sove konstanty jsou slozene s kondenzdtoru C9 az 
C17 a odporu Rl5 az R24. 



Princip cinnosti vysvetkije zjednodusene schema 
na obrdzku 8. 



Zdrojem staloho napeti je Zenerova dioda E61 
a k nemu pripojenou soustavou R15 az R24 pro- 
teka nabijeci proud kondenzatoru C9 az C17. 
V klidu je katoda diody E54 na zemni'm potencia- 
lu a priblizne stejnd uroveh se take dostavi na 
emitoru E59. Kladny obdelnikovy prubeh uzavira 
diodu E54 a uvoihuje cinnost integrctoru. Vysled- 
ny pilovy prubeh je linearizovan tim, ze zdroj 



BbipadaTbiBaei MMny/ibc KOMMyiauMu AByx- 

Kana/ibHoro pe>Kmvia padoibi ycM/inje/iJi BepiM- 
Ka/ibHoro OTK/ioHeHM«, a TaK)Ke niviny/ibc noA- 
CBeTKM. 

PlHTerpaTop padoTaer no npnnuMny sapaAKM no- 

CTOflHHblM TOKOM, npMMeM MCTOUHHKOM Hanpfl- 

>KeHMa sapflAKM ns/iaercyi CTa6n/iHTpoH E61. Ho- 
/leBoPi jpaHsncrop E55 m TpaHSMCrop E59 - 3to 
noc/ieAOBaie/ibHo BK/iK)MeHHbie noBTopure/in 
c do/ibujHM KoacpcpnuneHTOM ycn/ieHna no Mom- 

HOCTM M 6o/lbLUMM BXOAHbIM COB pOTHB/ieH U6M . 

3apj?AHbie uenoMKM, onpeAen^FOLUne nocTOJiHHbie 
BpeivieHM, cocTosiT n3 KOHAencaropoB C9 - C17 
n conpoTHB/ieHnn R15 - R24. 
ripMHMHn asmctbuji noflCHen na HMwenpnBeAeH- 
HOM cxeMe - pnc. 8. 




Mctomhmkom noCTOflHHoro Hanpq>KeHM5i JiB/ijier- 
cji cradM/inTpoH E61. K neiviy noAK/iioueHa cxe- 
Ma R15 - R24, b KOTopoM npoTexaer tok sapaAa 
KOHAGHCaTOpOB C9 - C17. B COCTO«HMH nOKOJl 
KaxoA AMOAa E54 naxoAMTCJi na noreHLiMaae aeivi- 
f\v\ M HMeeT npn6nM3MTe/ibno xaKOki M<e ypoBenb, 
K3K M 3iviHTT3p E59. Do/io>KMTe/ibH bi M np^Moypo/ib- 
Hbm CMTHa/i 3 annpaej ahoa m ocBo6o>K.qaeT 
MHTerpaTop. Pe3y/ibTMpyiomMpi nn/ioodpasHbin 



supplies the switching pulse as well as the brigh- 
tening pulse for double-channel operation of the 
vertical amplifier. 

The integrator operates with concurrent charg- 
ing: the source of the charging voltage is a Zener 
diode (E61). The field-effect transistor E55 and 
transistor E59 are series-connected followers of 
high power gain and high input impedance. The 
charging time constants are given by the capa- 
citors C9 to C17 and the resistors R15 to R24. 



The operation of the integrator can be follov/ed 
on its simplified diagram in Fig. 8. 



Obr. 8 
Pnc. 8 
Fig. 8 



Constant voltage is supplied by Zener diode E61 , 
through the set of resistors R15 to R24 connect- 
ed to it flows the charging current from the ca- 
pacitors C9 to C17. In the quiescent state the 
cathode of diode E54 is at earth potential and 
approximately the same level is also on the emit- 
ter of E59. A positive rectangular waveform clo- 
ses diode E54 and frees the operation of the 
integrator. The resulting sawtooth waveform is 
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nabijeclho napetf (E61) se posouva soubezne 
s pilovym prubehem, tak ze nabi'jeci proud kon- 
denzdtoru je ve vsecn bodech pilovsho prubehu 
konstanini. 



Z vystupu integratcru je pilovy prubeh veden pres 
proudovy vazebni odpor k prepi'nacimu rele a ho- 
rizontal ni mu zesilovQci. V emitorove vetvi vyslup- 
niho sledovace E59 se nochazi odporovy delic 
s potenciometrem R74 k jehoz odbocce je pfipo- 
jen vstup emitoroveho sledovace a dale pres dio- 
du spinaci tranzistor E55. Posouvanim odbocky 
na R74 je mozne volit napet’ovou hladinu, pri 
ktere bude R56 spinat. Sepnutim tranzistoru E56 
je preklapen monostobilni klopny obvod lO 2, 
ktery vraci !0 1 do klidoveho stavu. Po dobu ur- 
cenou casovou konstantou monostabilniho obvo- 
du vsak setrvo lO 1 nucene v klidu a nemuze 
byt spousten znovu spoustecim impulsem, takze 
je po dosazeni predurcene hladiny pilovy pru- 
beh vrcicen do vychozi urovne, tarn vsak setrvo 
tak dlouho, dokud neskonci klopny prubeh iO 2, 
cimz se uvolni IO 1. Fakto vznikd jista prodleva 
mezi pilovymi prubehy potrebnd k obnoveni kli- 
dovych pomerij v integrotoru. Doba klopeni IO 1 
je promenna pomoci potenciometru „VF", ktery 
slouzi pri pozorovani vysokofrekvencnich prube- 
hu k ziepseni synchronismu. 



Spinacim napotim rele je h'zen tranzistor E71, 
ktery pres pomocne prvky E70 a E73 v provozu 
X - Y upravuje hladinu jasu obrazovky a navic 



c'AVHan /iMHea/iM3npyeTca dnaro/tapa TOMy, mto 
MCTO'^HMK Hanpa>KeHM5i sapaAKM (E:61) CMeutaei- 
ca napan/ie/ibHO c riu/ioo6pa3HbiM cnrHa/iOM, 
B peay/ibTaje ^ero tok 3ap«AKn KOHAOHcajopoB 
5iB/iHeTca nocTOJiHHbiM BO BCGX TOMKax nnyioo6- 
pa3Horo Hanpyi>KeHMfl. 

C Bbixofla MHTerpaTopa nn/ioo6pa3HbiM cnrHa/i 
nocjynaeT Mepea conpoTHB/ieHue cb513m no Toxy 
n nocTynaex Ha pe/ie nepeK/itoueHM^i m ropn30H- 
Ta/ibHbiM yCH/ime/ib. B Menu aiviMTTepa bbixoaho- 
ro ycM/iMTe/i« E59 MMeerca Ae/iHie/ib conpoinB- 
/leHHM c noTeHMMOMerpoM R74, k npoMewyiOM- 
HOH Tonxe KOToporo noAK/iioueH bxoa aMHrrep- 
Horo noBTopkiT-e/ia, a jaK>Ke uepea amoa BK/woMe- 
HM51 - TMpUCTOp E56. HyTOM CMeiJUeHHJI ABH>KKa 
K74 MO>KHO ycraHaB/inBaTb ypoBeHb HanpjoKe 
HMB, npM KOTOpOM TpaH3MCTOp E56 cpa6aTbiBa- 
GT. B peay/ibTafe 3aMbiKaHn>i TpaH3HCTopa E56 
onpoKMAbiBaeic?! Tpkirrep c oahmm ycToPinuBbiivi 
C0CT05IHHeiV5 !0 1, KOTOpblM BOSBpaLUaGT IO 1 
B cocTOJiHHe noKoa. B TeueuMe BpeivieHH, onpe- 
Ae/iaeMoro nocToyinHOM speMeHn Tpkirrepa c oa- 
hmm yCTOMMMBblM COClOi^’HMeM IO 1 HaXOAMTC51 
B C0CT05IHMM ROKOa M B pe3y/lbTaie OTOrO He MO 
xrer CHOBa sariycKaTbCj] MMny/ibCOM aanycxa. 
C/iGAOBaxe/ibHO, noc/ie AOCTM>KeHMa aaAaHHoro 
ypoBHsi nM/ioo6pa3HbiM CMiHa/i B03BpaLuaerca 
B MCXOAHOe COCTOaHMe, B KOTOpOM HaXOAMTCJl AO 
rex nop, noxa ne oxohmmtc5i CMiHa/i jpurrepa 
lO 2, B peay/ibTare nero ocBo6o>xAaeTC5i IO 1. 
TaxMM odpaaoM, coaAaeicJi onpeAO/ieHHaa nay 
3a MewA.y MMny/ibcaMM nn/ioodpaanoro Hanpjnxe- 
HMfl, neodxoAH'Viaji A^a BOCCiaHOBneHMa mcxoa- 
Horo cocToaHMfl MHierpaiopa. BpeMfi onpoxMAbi 
BaHMfl IO 2 M3MGHaeTC51 C nOMOUlblO nOTeUMMO 
MBipa «BM», xoropbiM c/iy>i<MT Arui y/iynmeHMSi 
CMHXpOHM3aUMM ri[H1 HaC)/1K3AGH M M B blCOXOMUC TOT 
HI.IX GMI Ha/IOB. 

HaripjDKeiiMe, BXinob>aeMoe e iioMoiiibKj pe/ie, 
c/iy>i<Mr Aaji ynpas/ieHM^i rpanaMCTopoM E71, xo 
TOpbIM C nOMOlitbK) BCnOMOraTG/lbH bIX 3/lGMeHTOB 
E70 M E73 B pe>KMMe X - Y ycTanaB/iMBaer «p 
KOCTb KMHecKona M dAOKMpyeT padoTy nn/iood 



linearized, as the charging current supply (E61) 
shifts simultaneously with tire sawtooth waveform, 
so that the charging current of the capacitors is 
constant at all points of the sawooth waveform. 



From the output of the integrator the sawtooth 
waveform is led to the switching relay via a cur- 
rent-coupling resistor, and then to the horizon- 
tal amplifier. In the emitter branch of the output 
follower E59 is a resistive divider with potentio- 
meter R74, to the slider of which are connected 
the input of the emitter follower and further, via 
a diode, the switching transistor E56. By adjust- 
ing the slider of R74, the required voltage level 
at which E56 closes can be set. By the closing 
of this transistor, the monostable flip-flop circuit 
lO 2 is reversed and returns IO 1 into the quies- 
cent state. However, for the time interval which 
is determined by the time constant of the mono- 
stable circuit, the integrated circuit IO 1 is kept 
in the quiescent state and cannot be triggered 
anew by a trigger pulse. Consequently, after 
reaching a certain predetermined level, the saw- 
tooth waveform returns to the initial level and re- 
mains so until the waveform of the flip-flop cir- 
cuit IO 2 terminates and thus IO 1 is released. 



The delay thus caused between the individual 
sawtooth waveforms is necessary for re-establish- 
ing the quiescent relations in the integrator. The 
duration of the reversing of IO 2 is controllable 
by means of the potentiometer "RF" which serves 
for improving synchronism when RF waveforms 
are being observed. 

The switching voltage of the relay controls tran- 
sistor E71 v/hich, in X — Y operation, with the 
aid of E70 and E73, adjusts the brightness level 
of the oscilloscope and moreover blocks .the ope- 
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blokuje cinnost zdroje pily. Prepinaci rele je ri- 
zeno pres prepinac „CAS/DIL" a spina v polo- 
ze „HZ" . 



8.2.4. Prepinac „CAS/DiL" je 23 polohovy vac- 
kovy prepinac, ktery prepina casove kon- 
stanty integratoru na zdroji pilcveho napeti, kon- 
denzator monostabiiniho klopneho obvodu lO 1, 
povelova napeti pro zmenu funkce pro provoz 
X — Y, oba druhy dvoukanaloveho prograrnu, TV 
synchronizace a d.lci funkce (poloha desetinne 
tecky, rozmer a zhoseni displeje) digitdlniho mui- 
timetru pri mefeni A t. 



8.2.5. Horizontalni predzesilovac a koncovy stu- 
pen jsou osazene tranzistory ElOO az E103 
a E3 az E6, El04, E105 a El, E2. Zesilovac je sy- 
metricky stejnosmerne vazany a s negotivni zpet- 
nou vazboLi v emitorcve vetvi tranzistoru E102 a 
E103, ktera slouzi k nastaveni zakladmho zesile 
ni (R122) a ti'm i k cejchovani mefitka casove za- 
kladny. Pfi zarazene lupe 10X se zapojenim 
R120 zvetsi zesfleni' tck, ze se i efektivm' meritko 
casove zakladny na sti'nitku 10X zrychli. 



(Pfiklad: z 1 ms/di'l na 0,1 ins/dii). 

Koncovy stupen E5 a E6 ma induktivne i kapa- 
citne vyrovnanou pfenosovou charokteristiku. 

Pfi vyhi'edayani polohy stopy je stisknuio tiacitko 
..STREDENl", ktere pfepina kolektorove napeti 
z 4 120 V na asi -j 70 V, cimz se pfimefene zmen 
SI rozkmit a zesileni tranzistoru, tak ze je i pfi 
uplne vytocenych potenciometrech posuvu stopa 



pasHoro curna/ia. Pe/ie nepeK/iK)MeHM>i ynpao/i;]- 
erca Mepes nepeK/iK^Maie.nb «BPEM^//IE/1E- 
HME» M cpadaTbiBaei b no/io>KeHMM «r0PM30H 
TA/lbHbiM YCM/lMTE/lb». 

8.2.4. nepeK/iK)uaTe/ib «BPEM^//^E/1EHME» - 
3T0 23-no3MMMOHHbm Ky/iauKCBbiM nepe- 

K/iK?i-iaTe/ib, KOTopbiM nepeK/iionauT nocTor.HHbie 
BpervieHH HHTerparopa ucTOMHni<a nn/ioodpasHo- 
ro Hanp5i)KeHUJi, KOHASHcaiop rpHrrspa c oahh.vi 
yCTOMimBblM COCTO^tHHeM lO 2, Hanpji>KeHM8 
ynpaB/i3Hna pe>KHMOivi X - Y, o6a bmas AsyxKa- 
Ha/ibHoro pe>KHMa padoxbi, CHHxpoHuaaqMn re- 
/leBMSHOHHblM CHfHa/10M M UaCTHbie 0yHKUUU 
(nc/io>KeHMe AecRinuHoro snaKa, eAHHuua u3Me- 
peHu;i H rameHMe Ancn/ieji), uncppoaoro My/ibTM- 
Merpa npH na.viepeHHM At. 

8.2.5. ripeABapn re/ibHbiu yCM/ikire/ib ropu30H- 
Ta/lbHOrO 0TK/10HeHM?t H OKOHeLIHblM Kac- 

KaA, codpaHHbiM Ha TpaH3HCTopax E100 - E103 
M E3 - E6. E104 - E105 h El. E2. YcM/iMie/ib jib- 
CHMivierpMMHbiM co cbji3dK) no hoctojih- 
HOMy lOKy M c oTpHnare/ibHOM odparHon CB?i3bK) 
B nenn OMMTrepa TpaH3nCTopoB E102 m E103. 
3ja odpaTHan CBfl3b c/iy;i<MT Aaa ycraHOBKH oc- 
HOBHoro K03cpcpni4neHTa ycH/ieHMji (R122) h 
c/ieAOBare/ibHO, a/i« Ka/in6poBKn MaciiiTa6a pa3- 
BepTKM. ripM BK/lfOneHMM /lyUbl 10X B pe3'//lbTa- 
le BK/noneHna R120 KO300MuneHr yCH/ienn^i 
yRe/iMMMBaej rax, mto 30cpeKTHBHocTb Macnixa- 
6a paiBepTKM na axpe^ne yBe/innnBaeTC?i b 10 
pa3. (PtanpMMep, BiviecTO 1 Mc/Ae/ieHne no/iyna- 
ejC5! 0,1 Mc/Ae/ieHne). K oKOHenHOMy KacxaAy 
E5 n E6 noAK/iJonaejca MHAyKiMBHaa m eiviKOCT- 
Han KoppeKUMfl nacTOTHoPi xapaKTepMCTnxn. 
ripM Haxo>KAeHMM no/'o>KeHM>i n>iTHa c/ieAyer na 
>Karb Ha KHonxy «I4EH TPA/lbH bIM », KOTopa>i ne- 
pei</iK)MaeT HanpjnxeHne KO/i/iexTopa, ycxaHaB/iH- 
Rafi +70 B BMeCTO +120 B, b peay/ibrare nero 
yMeHbiuaeTcn pa3Max n KO3ct)0nuneHT ycn/ieHnn 
TpaH3MCTOpOB M laKMM 06pa30M n'^THO HaXOAHT- 
cn B ripeAGAax 3i<paHa n b Kpanunx noAo>KeHH 



ration of the sawtooth generator. The switching 
relay is actuated by the selector switch "TIME/ 
/DIV." and operates in its "HZ" position. 



8.2.4. The selector switch "TIME/DIV." is a 23- 
-position cam switch which serves for the 

following: Setting the time ocnstant of the inte- 
grator in the sawtooth voltage generator, switoh- 
ing the oapaoitor of the monostable flip-flop cir- 
cuit lO 2, setting the command voltages for alter- 
ing the operation mode to X - Y, selecting the 
two types of double-channel operation and the 
TV synchronization, as well as the partial funct- 
ions (decimal point and dimension indication 
and disploy blanking) of the digital multimeter in 
At measurements. 

8.2.5. The horizontal amplifier and final stage 
employ the transistors ElOO to E103 and 

E3 to E6. E104, EI05 and El, E2. The amplifier is 
symmetrical and is DC-coupled; the inverse fe- 
edback applied in the emitter branches of the 
transistors E102 and E103 serves for adjusting the 
basic gain (R122) and thus for calibrating the 
time scale of the time base. When the 10X 
sweep magnitifaction is employed, the amplificat- 
ion increases, due to the insertion of R120, so 
that also the effective scale of the time base on 
the CRT screen increases 10+ (©• 9- from 1 ms/ 
/div. to 0.1 ms/div.). 

The transfer characteristic of the final stage (E5, 
E6) is inductance- and capacitance-balanced. 

When the position of the trace on the CRT screen 
is sought, the push-button "CENIRING" has to 
be depressed in order to change the collector 
voltage from -|-120 V to approximately +70 V. 
Thus, the amplitude and gain of the transistors 
become reduced proportionately and therefore. 
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no stinitku. Posuvy je pak mozne stopu opet na- 
stavit na stred stinitka. 

Kolektory koncoveho stupne jsou dale primo spo- 
•ene s horizontalm'mi vychylovacimi deskami 
obrazovky. 



8.2.6. Zdroj kalibracm'ho napeti je osazen tran- 
zistory E3, E4, dvojici MOS-FET tranzistoru 
El a diodou E2. El je zapojen jako multivibrator 
s onakovacim kmitoctem asi 1 kHz, jehoz hodno- 
ta je dostavitelna R3. Vystupni prubeh multivibra- 
toru je dale priveden na spinaci stupen E3 a E4. 

Dioda E2 chrani prechod haze - emitor E3 pfed 
napet'ovym pretizenim. Srovndvaci liladina a tim 
i vrcholova hodnota kalibracniho napeti je na- 
stavena potenciomelrem R12. Kolektorovy proud 
E3 protekc odporovym delicem R14 oz R17, kde 
vhodnym delenim vznikaji potfebne dilci hcdnoly 
kalibracniho napeti. 



3.3. Multimetr 

8.3. 1 . V s t u p n i d e I i c 

Vstupni obvody tvofi dva prepinatelne delice. 
Jeden zajist’uje deleni stejnosmerneho napeti 

V pomerech 1 : 10, 1 : 100 a 1 : 1000, druhy de- 
leni stridaveho napeti v pomerech 1 ; 2, 1 : 20, 
1 : 200. Jednotlive delice jsou spinany pomoci 
dvou multiplexoru oviadanych z ridici logiky. Od- 
pory delice 1 : 10, 1 : 100, 1 : 1000 jsou vyuziva- 
ny jako referencni odpory pro zdroj proudu 

V ohmmetru. 



«x norenuMOMeTpoB CMeujieHMj!. C noMou4bro no- 
TeHUMOMerpOB CMemeHMJi mo>kho nniHo ycTaHo- 
BHTb no ueHjpy aKpana. 

Ko/i/ie:<Topbi o.xoHeuHoro KacKa,qa na/iee np.qMo 
COe.AHHeHbl C r0pM30HTa/lbH0-0Ti</10H5J‘0U4UMM 
n/iacTUH3MH o.'ieKTpoHHO nyMesi'M '^py6:<n. 



8.2.6. Mctouhmk HanpsbKeHMs Ka/in6poBKu co6 
pan na TpaHSMCTopax E3, E4, ua nape 
TpaHBucTopoB MOS - Fet El h ua A^o/xe E2. 
Tpa?-l3!lCTOpbl El BK/irOMCHb! UO CXCMG My/lbTU- 
BHOpaxopa CMi Nana c MacxoTOu noBxopeHuq 
npn6/i. 1 kF u, npnueivi uaciora MO>i<eT dbixb ycxa- 
HOB/iOha c noMOiMbro R3. (3b!xoAHoPi curHa/i 
iv:y/ibTHBM6paTopa /la/iee nocTynaej Ha K/irone- 
BOki KacKaA E3 h E4. E2 3ainn iiaei nepe- 

xo.a baxa - OMHiiep E3 or Hanp5i>KeHMr.j rieoe 
rp\/3KM. 

YpO30Hb CpaBHeHH« M, C/ICAOBa TO/lbHO, M HHKO- 
Boe SHauenne Hanp.«.H<eHHR Ka/indpoESKM ycxa- 
HOBneHbi no reHLiMOMeTpor./i R12. Tck Ko/i/iexxopa 
E3 nporeKaer nepea Ae/inre/ib conpoTHB/ienuM 
R14 - R17, B KOTopoM B pesy/ibraxe noAxoAHbue- 
ro Ae/ieHn?i odpaByrorcB xpedyeivibie nacTHbie 
3HaueHM« Hanp;i>i<eHMB Kann6poBKM. 



8.3. Mym.TUMexp 

8.3.1. Bxo/i. HOM AeanTc;ib 

BxoAuaB cxeMa o6pa30BaHa A.ByMJi iiepcK/iKj'iae- 
MbiMM fle/iHie/iriMM. Oamh o6ecnennB.aei ,{i,e.ieHH3 
nocTO.oHHoro Hanpax<eHHJi b oxHOLueHMu 1 ; 10, 
1 : 100 M 1 : 1000, btodom - /?.e^0HM0 nepCHa- 
np^OKCHHn B OTHOLLieHHM 1 ! 2, 1 ! 20 U 1 ! 200. 
OxAe/lbHbie Ae/l'/Ue/lM BK/ltO»^!aK)TC5] C nOMOlAbfO 
AByx My/ibTnn/ieKcepoB, ynoaBn«eMbix cnrHa/ia- 
MH ynpae/i^roLLiew /iothkh. ConpoTMB/ieHu>i au/ih 
xe/ieu 1 ; 10, 1 : 100 m 1 1000 Mcno/ib30BaHbi 

B KanecTBe onopHbix conporHR/ieHMu ncroMHHKa 
roKa B OMMexpe. 



even with the shift potentiometers set to their 
extreme positions, the trace is on the screen. 

Then, by setting the shift controls appropriately, 
the trace can be set on the CRT screen as re- 
quired. The collectors of the final stage are con- 
nected directly to the horizontal deflection plates 
of the cathode-ray tube. 

8.2.6. The source of the calibrating voltage uses 
the transistors E3, E4, a pair of MOSFET 
transistors El and a diode E2. The pair El opera- 
tes as a multivibrator of approximately 1 kHz 
repetition rate adjustable by R3. The output wa- 
veform of this multivibrator is applied to switch- 
ing stage E3, E4. Diode E2 protects the junction 
base — emitter of E3 against overloading by ex- 
cessive voltage. The reference level, and thus 
also the peak value of the calibrating voltage is 
set by potentiometer R12. The collector current 
of E3 flows through the resistive divider Fv14 to 
R17 in which the required partial values of the 
calibrating voltage are produced by suitable di- 
vision, 



8.3, Multimeter 

3.3.1 . Input divider 

The input circuits are formed by two switchable 
dividers: One divides DC voltage in the ratio of 
1 ; 10, 1 : 100 or 1 ; 1000; the other divides AC 
voltages in the ratio of 1 : 2, 1 ; 20 or 1 : 200. 
The individual dividers are switched with the aid 
of two multiplexers which are controlled by a 
logic circuit. The resistors of the divider (1 : 10. 
1 : 100, 1 ; 1000) are utilized also as reference 
resistors for the current supply of the ohmmeter. 
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8.3.2. Vstupni zesilovac 

Vstupni zesilovac je tvoren operacnfm zesilova- 
vstupu zesilovace je zapojenn 
prepet’ova ochrana (E2, E3, E6, E38). Zapojenim 
Q vlastnostmi operacniho zesilovace je dan vy- 
soky vstupni odpor zesilovace. Prenos tohoto ze- 
silovace se blizi 1 . 



S.3.3. Usmcrnovac s filtrem 

Usmernovac je zapojen do zpelne vazby vstupni- 
ho operacniho zesilovace. Jednocestne usmerne- 
ne napeti pak filtrujeme. Prenos zesilovace 
s usmerhovacem a filtrei-n se blizi 2. 



8.3.4. Zdroj konstantni'ho proudu 

Zdroj konstantniho proudu je vyuzivan pri me- 
reni odporu. Tvori iej tranzistor El 4 a operacni 
zesilovac lO 9. Velikost proudu je dana velikosti 
odporu V delici 1 : 10, 1 ; 100, 1 : 1000. 



3.0.5. Prevodnik teplota napeti 

Prevcdnik teplota napeti tvori operacni zesilovac 
!0 10.^ Napeti na diode, ktere je umerne merene 
teplote, se po.Tioci operacniho zesilovace provadi 
tak, aby zmena^ teploty o 1 °C na diode odpovi- 
dal zmene napeti na vystupu prevodniku o 1 rnV. 
Potenciometrem Ri25 se nastavuje prevodnik pri 
0°C a potenciometrem R167 pri 100 °C. 



8.3.2. BxoflHoii ycM/iure/ib 

BxoflHOki ycH/iMTe/ib codpan na onepauMOHHOM 
ycM/inre/ie (lO 3). Ha Bxo/ie ycn/iMTe/m npeA'/- 
CMOTpena Bamma ot nepeHanpjoKeHMa (E2, E3, 
E6, E38). B/iaroAapa cxeivie m napaMeipaivi one- 
panMOHHoro ycu/iMTe/ia odecneMMBaeTCJi bwco- 
Koe BxoAHoe conpoTUB/ieHne ycM/iure/ia. Koacp- 
CpMUMeHT yCM/ICHMM yCM/lMTe/151 npud/iuBMie/ibHO 
paBeH 1. 



8 . 3 . 3 . 13 bl II p M M U T e /I b 0 M /I b I p O B 

BbinpjIMMTe/lb BK/lK)MeH B Uerib odpaTHOM CBJI3M 
BXOAHoro onepanMOHHoro ycu/iMre/ia. Hanp^iwe 
Hue, nonynaeMoe noc/ie oAHono/iynepnoAHoro 
Bbinp«,vi/ieHnyi, 0n/ibTpyeTCfl. Ko300nuMeHT ycM- 
/IGHUfl yCM/lMTe/lJI C BbmpflMUTe/ieM M 0M/1bTpOM 
lipu6/1M3MTe/lbHO pdBeH 2. 

8.3.4. M c T O 1| H M K II O C T O >1 H H O r O T O K a 

Mctomhmk nocTOPHHoro TOKa npuMeHjieTca npu 
M3MepeHMM conpoTMB/ieHMM. Oh odpaaoBaH 
TpaH3MCTOpOM E14 H OnepaUMOH H bIM yCMAlMTe- 
/leM lO 9. Be/iMMHHa roi<a onpeAe/!5?eTCfl Be/in- 
MMHOM conpoTHB/ieHMM Ae/inre.nfl 1 ; 10, 1 ; 100, 
1 ; 1000 . 

8.3.5. npeodpa30Baie/ib 
reMnepaTypa/Hanpa>KeHne 

npeodpaaoBare-nb reivinepaiypbi b Hanpa>KeHMS 
odpa3OB0H onepauiMOHHbiM ycH/iuTeneivi lO 10. 
Hanpa>KeHM0 Ha AUOAe, KOTopoe nponopUHO- 
Ha/ibHo MSiviepfieMOM TeMneparype, ycu/iHBaercji 
c noMO0bic onepaiJMOHHoro ycM/iMre/iJi Tax, mto- 
dbi HSMCHeHMe TeMnepajypbi a^ioas Ha 1 °C co- 
OTBeTCTBOBa/lO M3MeHeHMhO HanpjDKeHHfl Ha Bbl- 
xoAe npeodpa30BaTe/iyi na 1 mB. floTeHUMOivieT- 
poM R125 ycTaHaBHHBaeTCM npeodpasoBaie/ib 
npM TeMneparype 0°C m noTeHLikiOMerpoM 
R167 - npu TeMneparype 100 °C. 



8.3.2. Input amplifier 

This amplifier is formed by an operational am- 
plifier (lO 3) to the input of which is connected 
an overvoltage protector (E2, E3, Ed, E38). The 
wiring and properties of the operational amplifier 
ensure high input impedance; the transfer factor 
of this amplifier approaches 1. 



8.3.3. Rectifier with filter 

Into the feedback loop of the operational input 
amplifier is inserted a rectifier, the half-wave 
rectified voltage of which is filtered. The trans- 
fer factor of the rectifier plus filter approaches 2. 



8.3.4. Constant current supply 

The current supply is employed when resistances 
are being measured. It is formed by transistor El4 
and operational amplifier lO 9. The intensity ot 
the supplied current is determined by the mag- 
nitudes of the resistors of the divider (1 : 10, 
1 : 100 , 1 : 1000 ). 

8.3.5. Temperalure-to-voltage 
converter 

This converter is formed by operational amplifier 
lO 10. The voltage across the diode, which is 
proportionol to the measured temperature, is 
converted with the aid of the operational ampli- 
fier in such a manner that to a temperature 
change by 1 °C corresponds a voltage change of 
1 mV on the output of the converter. Potentio- 
meter R125 serves for adjusting the converter at 
0°C and potentiometer R167 at 100 °C. 
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S.3.6. Obvod absolutni hodnoty 



Obvod absolutni hodnoty slouzi k prevodu zapor- 
nych napeti na kladne. Tento obvod tvori ope- 
racni zesilovace lO 4 a 10 5. Zaporne napeti 
zpracovava lO 4, kladne lO 5. Symetrie tohoio 
obvodu je dana pFesnosli odporu R23 a R26. Pre- 
nos obvodu je roven i 1 nebo —1 v zavislosti na 
polarite vstupniho napeti. 



8.3.7. Milivoltmetr 

Napeti odpovidojici merene velicine se privadi 
pres filtr na mVm, ktery je tvoren prevodnikem 
A/D C 520 D (lO 12), oddelovacim obvodem lO 
13, prevodnikem kodu BCD na kod sedmisegmen- 
tovych zobrazovacich jednotek lO 14, strobovaci- 
mi tranzistory E24 : E26 a E34 ~ E36. Spinacimi 
tranzistory E27 - E33 tfirnistnym displejem s in- 

dikaci zaporneho znamenka. Potenciometr R125 
slouzi k nulovani prevodniku, potenciometr R88 
k nastaveni max. hodnoty. 



8.3.8. Obvody automaticke volby 
r o z s a h u 

Prepinani rozsahu zajist'uji komparatory „dolu 
(1/2 lO 15) a „nahoru" (1/3 lO 18 a 1/2 lO 19), 
ktere spolu s R5 klopnym obvodem (lO 17) ovla- 
daji posuvny registr vievo — vpravo (lO 7). Registr 
zajist’uje spinani obvodu v delici pomoci multi- 
plexeru lO 101 a lO 102 a oviadani desetinnych 
tecek na displeji v rezimech U', R, T. Pri 

mereni casovych useku (rezirn A t) je poloha de- 



8 . 3 . 0 . CxeMa a 6 co/iK)THoro 
SHaueHna 

CxeMa a6co/iK)THoro SHaueHM^i npe/^HasHaMeHa 
fl/151 npeo6pa30BaHna ojpi-iLiaTe/ibHbix Hanpawe- 
HMH B no/io>KMTe/ihHbie. 3x3 cxeMa odpasoBana 
onepaunoHHbiMM ycM/inTe/i«?MM IQ 4, lO 5. Orpn 
uaxe/ibHoe Hanp5i>KeHMe odpadaTbiBaeica c no- 
MOll^bK) lO 4, n 0 / 10 >Kk 1 Te/lbH 0 e - C nOMOLUbK) lO 
5. CnMMerpHfl arori cxeMbi /lana TOUHOCTbio co- 
npoTUB/ieHMH R23 m R26. KoacpcpnUHeHT ycki/ie- 
HH« cxeMbi paseH -!-1 nan - 1 b saBncnMOCin 
OT noasipHOCTn BXO/^Horo nanpjoKeHnfi. 

8.3.7. MnaanBOabTMejp 

HanpjoKeHne, cooTBexcTByioLuee nsMepaeMon 
Beanunne, noAnercn uepes cpnabTp na Mnaan 
BoabTMejp, KOTOpbin o6pa303aH anaaorounclDpo- 
BbiM npeo 6 pa 30 BajeaeM C520 D (lO 12), 6y- 
cpepHon cxeMOn iO 13, npeo6pa30BaTeaeM i<o 
l\a BCD B KOA ceMncerMeHTHbix nHAnKaxopoB 
IO 14, CTpo 6 npyKDU 4 n.vin TpaH 3 ncTopaMn E24 - 
- E26 n E34 - E36, xaioueBbiMn TpanancTopaMn 
E27 - E33, Tpexpa3pjiAHbiM A^cnaeeM c nHAnxa 
linen on pniiajeabHoro 3Hai<a. noTeHnnoMerp 
R125 npeAHa 3 HaueH a'^^ yCTanoBKn nyaeBoro 
npeodpaaoBajeaJi, noTenunoMeTp R88 - fl,nu 

yCTaHOBKn MaKcnMaabHoro 3HaueHn«. 

8.3.8. CxeMbi aBTOMarnuecKon 
yciaHOBKn npeAe/iOB 
n3MepeHnfl 

nepexaioLieHne npeAeaoB o6erjneunBaeTC>) c no 
MOU^bK) KOMnapaxopOB «BHn3» (1/2 IO 15) n 
«BBepx» (1/3 10/18 n 1/2 lO 19), Koiopbie Bwec 
le c jpnrrepoM RS (iO 17) ynpanaaiOT cabuto- 
Bbi.M perncrpoM naaeBO - nanpaso (IO 7). Pe- 
1 ncTp oOecneunBaer BKaiOMeHne cxom b Aeanre 
ae c noM.OLUbio MyabinnaeKcepoii IO 101 n IO 
102 n ynpaBaenne AecarnMHbiMn enaxaMn na A,n- 
criaee n pewnMax U U-, kOm, T. Flpn n3- 
Mepennn nHiepBaaa BpeMenn (pewnMa At) no- 



8.3.6. Circuit of the absolute value 

By means of this circuit, negative values are con- 
verted into positive ones. The circuit is formed by 
operational amplifier !0 4 and IO 5. The nega- 
tive voltage is processed by IO 4, the positive 
voltage by IO 5. Symmetry of the circuit is given 
by the accuracy of the resistors R23 and R26. 
The transfer factor is equal to 1 to -1, de- 
pending on the polarity of the input voltage. 



8.3.7. Millivoltmeter 

The voltage, proportional to the measured va- 
riable, is applied via a filter to the millivoltmeter 
which is formed by the following: Analog-to-digi- 
tal converter 520 D (IO 12), separating circuit 
(IO 13). converter of the BCD code into the code 
for the 7-segment display elements (IO 14), stro- 
be transistors E24 to E26 and E34 to E36, switch- 
ing transistors E27 to E33, and three-digit dis- 
play with negative sign indication. Potentiometer 
R125 serves for zeroizing the converter, potentio- 
meter R88 for setting tfie maximum value. 



3.3 3. Circuits for automatic range 
selection 

The measuring ranges are switcried by "down'' 
comparator (1/2 of IO 15) and "up" comparator 
(1/3 of IO 18 and 1/2 of IO 19) which, together 
with the RS flip-flop circuit (IO 17), control the 
left-shift right-shift register (IO 7). This register 
ensures the circuit switching in the driver with 
the aid of the multiplexers IO 101 and lO 102, 
as well as the position control of the decimal 
point on the display in the DC V. AC V, kl^ and 
T measuring modes. When time intervals (At) 
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setinne tecky zavisla na poloze prepinace „CAS/ 
/DlL . K oddeleni techto rezimu slouzi lO 6. Au- 
tomaticka volba rozsahu ]e uvadena do chodu 
monostabilnim klopnym obvodem (lO 20), kiery 
je spoiisten impulsem od strobovacfho tranzistoru 



8.3.9. Komparotor zdporneho 
znamenka 

^voren 'i/2 lO 15 a ovlcidan signaiem z lO 4. 
Pri mereni zaporneho napeti spfno komparotor 
pomoci tranzistoru E37 svetelnou diodu pro in- 
dikaci zaporneho znamenka. 



8.3.10. N a p a j o n 1 m u I t i m e t r u 

Multimetr je vzhiedem k plovouci zemi napajen 
samostatnym zdrojem se stabilizovanymi napeti- 
mi 5 V a 15 V. Sit'ovy transformator je prove- 
den na zkusebni napeti: primarni — sekundor 
4.5 kV. sekundor - kostro 2,5 kV. Zdroj |-5 V je 
tvoren monoiitickym stobilizatorem MA 78.05 o 
i 15 V stobilizatorem MAA 725. Od toholo je 
odvozen zovisly zdroj —15 V osozen diskretniini 
prvky. Cely zdroj je jisten tovnou zpozdenou po- 
jistkoLi. Muiti.metr mo ph'kon osi 15 VA. 



8.4. Napdjeci zdroje 

V primornim obvodu sft'oveho tronsformotoru je 
zarozen tlacitkovy vypinoc, sit’ovd pojistka o sifo- 
vy filtr. Drzok pojistky umisten na zadnirn poneiu. 
Pevne pripoiena siiova sr'iura je v tronsportnim 
stavu ph'stroje navinuta kolem nozek umistenych 
na zadnim poneiu. 



/)o>KeHHe AecJiTHMHoro 3Hai<a saBHcm or no/io 
weHHyj nepeK/iKDi-iare/iH «BPEM51//lE/lEHhE». 

OT/ie/ieHMa 3TMX /iByx pewHMOB npeAHaana- 
uena cxeivia lO 6. 

ABTOMarnuecKaa yCTanoBKa npeAe/iOB BK/iioua- 
ercji c noMOLiJibio jpnrrepa c oahum ycTormHBbiivi 
cocTo«HneM (lO 20), KOTopbiM sanycKaeTCJi hm- 
ny/ibCOM C7 podupyfoiJiero TpaHSMcropa E36. 

8.3 9. K o M ri a p a r o p o i p h n a r e a b h o i o 
3 H a K a 

Oh o6pa30BaH i/2 lO 15 m ynpaBajieTca CHrna- 
noM OT lO 4. ripM H3MepeHHn oTpHuaieabHoro 
Har;p5oi<eHi/Ui KOMnaparop c noMoupao TpaH3ncTO- 
pa E37 BKafOMaer cneroAMOA A^^i MHAnKauHH 
orpHnareabHoro 3HaKa. 

8.3.10. n H T a H u c M y a b I M M e i p a 

IVIyabTM.'vieTp BBHAy HaanLina naaBaioLuen 36Man 
riMraeTCJi or caMocTOPi reabHoro HCTOUHUKa cra- 
dMan3npoBaHHoro Haripa>KeHHfl [-5 B m 15 B. 
CereBOH TpaHCcpopiviaTop pacc»-iHTaH na Hcribija- 
jeabHoe Hanpa>KeHH0: nepBMUHan odiviOTKa - 
BTopMUHaa odMOTKa 4,5 kB, BTopminaii o6mo;- 
Ka - Kopnyc 2,5 kB. Mctomhmk [ 5 B codpaH 
Ha MOHoaHTMuecKOM Cl adMan3aTOpe MA 78.05 h 
HCTOMHkiK [-15 B - Ha C7adnaM3aTope MAA 723. 
Ha ocHOBaHMM Hanpa)KeHna nocaeAHero Bbipada- 
TbiBaerc« nanpawenHe - 15 B, hcto'-ihhk koto- 
poro codpan na AMCKpeiHbix aaeMeniax. Becb 
mctomhmk nMTaHM!7 aaiitMLueH naaBKMM npeAO- 
xpaHMTeaeM c 3aAep>KaHHOM peaKUMePi. norped- 
ajiCMaa MOLMHOCTb MyabTMMGTpa npMda. 15 BA. 

8.4. Mctomhmk HMTaHMa 

B nepsMMHOM uenu ceTGBOio TpaHccpopiviaTOpa 
BKajOMeH KHOnOMHbIM BblKaRDMaTGab, CeTGBOM 
npGAOxpaHMTGab m cgtgbom cpMabTp. 4ep>KaTe/ib 
npGAoxpaHMTeaa yCTanoBAGH na 3aAHGM naneaM. 
CpMKCMpOBaHHbIM CGTGBOM UJHyp B TpaUCHOpT- 
HOM COCTOHHMM npMdopa HaMOTaH Ha HO>KKM, 
ycraHOBAGHUbic Ha aaAHGM iiaHcaM. 



are meo.sured, the position of the decimal point 
depends on the setting of the selector switch 
" riME/DIV.". The integrated circuit lO 6 serves 
for sepernting these modes of operation. The 
Gutcmotic range selection is set in operation by 
monostable flip-flop circuit iO 20 which is trig- 
gered by a pulse produced by strobe transistor 
E36. 



3.3.9. Negative sign comparator 

This device is formed by 1/2 of IO 15 and is con- 
trolled by a signal arriving from IO 4. When the 
measured voltage is negative, the comparator 
switches on the LED which lights up the minus 
sign with the aid of transistor E37. 

8.3 10. Powering of the multimeter 

As the multimeter has a floating earth, it must be 
powered by |-5 V and ' 15 V stabilized voltages 
produced by a separate power supply. The mains 
transformer is designed for test voltages of 4.5 kV 
betvzeen the primary end the secondary and 
2.5 kV between the secondary and the frame- 
work. The supply is formed by a | 5 V monolithic 
stabilizer of the MA 78.05 type and by a stabili- 
zer of -|-15 V of the MAA 723 type; the latter is 
dependent on the supply of —15 V which is built 
from discrete components. The supply unit is sa- 
feguarded by a delayed action fuse and its power 
input is approximately 15 VA. 



8.4. Power supplies 

Into the primary circuit of the mains transformer 
are inserted the push-button mains switch and 
fuse of the instrument, and mains filter. The fuse 
holder is on the back panel. During transport, 
the fixedly attached mains cord is wound arround 
four pegs on the back panel of the instrument. 
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Jadro transformatoru tvon 2 ks vinutych ortoper- 
movych jader. Vyvody kotou.covych vinuti jsou vy- 
vedeny na dvou deskach provedenych technikou 
plosnych spoju a upevnenych na kostrach civek. 
Na techto deskach jsou tez umisteny usrnerhova- 
ci prvky zdroju a cast filtracnich elektrolytu. 
Usmernena napeti jsou svazenkou propojena no 
filtracni elektrolyty a desku stabilizatoru. Vykono- 
ve reguiacni' tranzistoy jsou umisteny na chlodi- 
cich zebrech na zadnim panelu pn'stroje. 



V pnstroji pouzita rada stabilizovanych napeti 
- 12 V, -|-5 V, - 12 V a 80 V je vytvorena jako 
zavisly system zdroju. Zakladni zdroj -!-12 V je 
osazen monolitickym integrovanym stabilizato- 
rem MAA 7812 (lO 5) jenz ma ve smycce zapo- 
jen operacni zesilovac MAA 741 (lO 2). 

Toto zapojen; umozhuje vyuziti vysoke stability 
integrovaneho stabilizatoru s mozncsti dostave- 
ni vystupniho naoeti, jez slouzi zdroveh jako re- 
ferencni napeti pro ostatni stabilizatory. Tri z6- 
visle zdrojc jsou obvykie koncepce. Jako diferenc- 
m'ho zesilo'/ace odchylky je zde pouzito integro- 
vaneho operacniho zesilovace MAA 741, na je- 
hoz vstupy jsou z presnych delicu privadena na- 
peti z referencniho zdroje a viastniho stabilizd- 
toru. Zesilenym odchylkovym napetim je pak bu- 
zen reguiacni stupeh v Darlingtove zapojeni. 



Vsechny stabilizatory jsou jisteny elektronickou 
pojistkou proti proudovemu pfetizeni, ktera pri 
pretizeni resp. zkratu omezuie vystupni napeti 
i proud tak, abv ztrdtovy vykon na regulacniin 
tranzistoru neorekrocil dovolenou hodnotu. Sy- 
stem stabilizovanych zdroju je resen tak, ze oo 



CepAGMHHK TpaHccpopMaiopa coctomt M3 4Byx 
LuryK BMTbix M ar H MTO R poBOAOB M3 MaiepMa/ia op- 
TonepM. BbiBOAbi o6motok HaxoA^'iTCji Ha /tsyx 
n/iarax neMaiHoro MOHTa>Ka, KpenruiiMxc?i b !<ap- 
Kacax KarymeK. Ha 3 tmx n/iaiax raioxe pacno/io- 
>KeHbl BbinpjlMM re.TM MCrOMHMKOB M MaCTb S/IGK- 
ipO/lMTMUeCKMX KOH A0HCaTOpOB CpM/lbipa. Bbl- 

np^Hvi/ieHHbie Hanp5i>KeHM?i c noMOutbio Mcryxa no- 

AaiOTC5i Ha aaeKTpo/iMTMMeCKMe KOHAGHcaropbi 
0M/ibTpauMM M fx'anee nocTynawr b n/iary cradM- 
;iM 3 aTopa. IVIoutHaie peryaMpoBOunbie jpaHSMCTO- 
pbi pacno/io>KeHbi na pa/tMaropax na aaAHCM na- 
H6/1M npMdopa. 

B npMdope Mcrio/ibsyeTc:^ pjiA c ra6M/iM3MpoBaH- 
Hbix Haripji>xeHMM - 12 B, 5 B, -} 12 B, m 80 B, 
no/iyneHHbix c noMOiUbK) CMCreMbi saBMCMMbix 
MCTO'IHMKOB nMTaHM51. OCHOBHOM MCTOMHMK HMTa- 
HMJI -f-12 B COdpaH Ha MOHO/lMTHUeCKOM MHTe- 
rparibHOM cradM/iMsa rope MAA 7812 (lO 5), 
B qsnb KOToporo bk/iioush onepauMOHHbiPi ycM 
/iMie/ib MAA 741 (lO 2). 3ja cxeivia Aaei bo3- 

MO>KHOCTb MCn0/lb30BaTb BbICOKyK) CTadM/IbHOCTb 
MHierpa/ibHoro cjadM/iMsaTopa m ycTaHOBKM Bbi- 
xoAHoro Harip?i>KeHM5i, Koropvie o/tHoiipcivieriHO 
MB/mcTcn onopubiM Hanp«>KeiiMeM ocia/ibubix 
cradM/iM3ar()pOB. Ipn saiiMCMMbix McrouiiMxa fim 
laHMJi M.vi&iOT odsmiiyio KoncrpyKHMFO. B xauecT- 
BR AMCpOepeHUMa/ibiioi o ycM/iMTc/iH CMina/ia 
oujmOkm Mcno/ib30BaH MHTerpa/ibHbiM onepapMOH- 
HbiM ycM/iMienb MAA 741, na BxoA.bi Koroporo 
c TO'iHbix AC/iMTC/ieM iioAatOTCJi Hanp5!>i<eHMr) mc- 
TOUHMlCa onopHOlO HanpFDKGHMJI M CodCTBCIlHO 
cradM/iM3aTopa. VcM/ieHHoe Hanpji>i<eHMe OLUMdi<M 
c/iy>i<MT B03dy>KAeHMa peryriMpOBOUHoro xac- 
Ka/ia no cxeivie TOHa. 

Bee CTadM/lM3aTOpbl . 3 aU<MIMOHbl 3/ieKTpOHHbIM 
npe.aoxpaHMieaeivi ot tokobom neperpysKM. Cxe- 
Ma npeAoxpaHMTe/i« npM neperpyaxe m Kopor 
KOM iUMblKaHMM Oi paH MUMBaGT BblXOAHOC HHl ipM 
>KeHMR M TOK laK, MTOdr>l MOLMHOCTb HOiepb paC- 
ceMBaeMaa pery/iMOOBOMHbiM TpansMCTopoM, ne 
npeB30LiJ/ia AonycTMMbiM npeAea. CMCxeMa cra- 
dM/lM 3 MpOBaHHblX MCTOMHMKOB RMTaHMJl BblRO/lHe- 



Thc core of the mains transformer is formed by 
two wound orthooerm sections. The outlets of the 
disk windings are brought out to two printed cir- 
cuit boords attached to the coil formers. These 
boards carry also the rectifier cells of the sup- 
plies and a part of the electrolytic filter capaci- 
tors. The rectified voltages ore connected over a 
jointing sleeve to the filter capacitors and the 
board stabilizers. The control power transistors 
are on ribbed heat sinks mounted on the back 
panel of the instrument. 



Ihe line of stabilzed voltoge (-12 V, } 5 V, 
-j- 12 V and I 80 V) is produced in a s/stem of 
mutually dependent supplies. The basic supply- 
delivers -j-12 V and consists of a monolithic in- 
tegrated stabilizer MAA 7812 (lO 5) which has a 
loop-connected operational amplifier MAA 741 
(lO 2). This connection enables the utilizing of 
the high stability of the integrated stabilizer and 
offers the possibility of adjusting the output volt- 
age which serves simultoneously as reference 
vol-age for the other stabilizers. The dependont 
supplies are of routine design. As diffcrcnlinl do 
viation amplifier serves an integrated oporationril 
amplifier MAA 741, to the inputs of which are 
applied the voltages produced by the reference 
supply and drown from precision dividers, as vzell 
as the voltage of the stabiliz&t concerned. The 
control stage in Darlington connection is driven 
by the amplified difference voitneje. All tlie stabi - 
lizers are protected by electronic cut-outs which, 
in the cose of a current overload or short circuit, 
limit the output voltage and current so that the 
power dissipated by the control transistors does 
not exceed the permissible value. The system of 
stabilized supplies is built so that, after adjust- 
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nastaveni zdroje -j 12 V jsou napeti ostatnicfi 
stabilizatoru v pozadovanych tolerancich. 

Do serie se stabilizatorem -f-80 V je zapojen ne- 
stabilizovany zdroj -j-40 V. Vzniklym napetim 
120 V je napajen horizontalni a jasovy zesilovac. 
Nestabilizovaneho napajeciho napeti 20 V stabi- 
r 12 V je pouzito pro napajeni oscilotoru 
zdroje vysokeho napeti a nestabilizovaneho na- 
pajeciho napeti 10 V stabilizatoru -j' 5 V pro na- 
pcjeni osvetlovacich zarovek rastru obrazovky. 



9.5. Vysokonapet’ovy zdroj 

Zdrojem napajecich napeti pro obrazovku 1 IflOIM 
je vykonovy oscildtor E35 pracujici s transfornia- 
torern TR na kmitoctu asi 25 kHz. Na sekundarni 
strand transformatoru se ziskdvaji ctyri napeti. 

Pomocne napeti 2 kV pro napajeni ridici mrizky 
obrazovky je ziskano jednocestnym usmernenim 
stridaveho napeti z vinuti s malou kapacitou kre- 
mikovym usmernovacem E30. Potenciometrem Rll 
je nastaven maximaini katodovy proud obrazov- 
ky. Kiadny konec tohoto zdroje je pripojen na 
vystup Z zesilovace. takze tento zdroj tvori stei- 
nosmernou vazbu pro signdly jasove moduiace 
obrazovky. 



Anodove napeti —1950 V je ziskano jednocest- 
nym usniernenim napeti z odbocky druheho se- 
f^^f'ddrniho vinuti usmernovacem E31. Toto na- 
peti napdji katodu obrazovky a je z neho odvo- 
zeno riaici napeti pro stabilizac.ni smycku VN 



Ha TaKM.M odpaaoM, mto npM yciaHOBKe Hanp5i>Ke- 
HCTOUHMKa -j-12 B Hanp51>KeHHfl OCia/lbHblX 
CTadM/iMsaTOpOB HaxoA^TCJi b saAanHbix npeAe- 
/lax. RocneAOBaTe/ibHO co CTa6n/in3aTopoM 
-pSO B RK.nionOH HecTa6n/iH3npoBaHHbiPi hctom- 
HHK +40 B. 

rio/iyMeHHb.'M HanpjDKeHMeM 120 B nHTaeicfl ycH- 
/IHTe/lb ropH3OHTa/1bH0rO OTK/ 10 HeHHa M MOAy/l«- 
UMM no flpKocTM. HecTa6M/iM3npoBaHHoe Hanpa- 
>KeHMe 20 B CTa 6 Mnn 3 ajopa +12 B ncno/ib- 
3yerCH a/i^i nnTaHMji aBToreHepaxopa mctom- 
HHKa BbicoKoro HanpjDKeHMJi. HeCTa6n/iM3npo- 
BanHoe Hanp 5 nKeHne 10 B CTa 6 n/in 3 aTOpa -| 5 B 
Hcno/ibsyerca a/i« nmaHHH /laivin HaKa/inBaHna 
B pacTpe 3/ieKTpoHHo-/iyneBOH jpydxH. 

8,5. Mctom»!Mk BbicoKoio nanpj»>KeHMJi 

Mctouhmk BhicoKoro HanpjoKeHMH A/i^i nniaHH^ 
3yiT Tkina 11/101M - 3 to MOiAHbiki aBToreHepa- 
Top E35 c TpaHCcpopMaTopoM TR, pa6oraio'.ji.MM 
na uacTOTG npn6/i. 25 kFli. Co BTopmiHOM o6- 
MOTKM TpauccpopMaTopa CHMMaioroi uerbipe na 
np?:>KewnH. 

BcnoMoraie/ibHoe Hanpjoi<eHne 2 kB nma- 
HHf) ynpaB/iJiKDiAeil ceTK'/t a/ieKipoHRo /iyueBOM 
ipy6Kn, BbipadaTbiBaercyi nyreivi oAHononynepn- 
OA.HOrO Bbinp«'Vl/ieHM5i KpeMHMeBbIM BbinpriMMie 
/ 1 CM E30 [icpeMeHHoro HaripjoKCHHa, CHMMaeMO- 
ro c o6motkh, od/iaAafoineM MonoM eiviKOCTbio. 
noreHUMoiv.eTpoM R11 ycianoB/ieH MaKcmvia/ib- 
HblH TOK KaTOAa 3/ieKTpOHO /iyueBOH jpydKM. no 
/lOWHTe/lbHblM BbIBOA 3TOrO MCTOUH'/iKa nOAK/HO- 
ueH K BbixoAy ycn/ime/i?i Z, b peay/ibiare nero 

3TOT MCTOUHMK o6pa3y6T CBfl3b RO nOCTOaHHOMy 
TOKy A/ia CMTHa/lOB MOAy/lflUHH /lywa no apKOCTH. 
AHOAHoe HanpyoKeHHe - 1950 B no/iyuaeTC« 
B pesy/ibTare OAHono/iynepnoAHor o BbinpjiM/ie- 
HHH BbinpaMHTG/ieM E31 HanpHWeHMfl, CHMMaeMO- 
ro c BbiBOAa BTopoM BTopMMHoPi o6motkm. 3to 
Hanpa>KeHMe c/iy>KMT a/ia nmaHMa KaiOAa 3/lT 
M Ha ero ocHOisaHMH coBAaerca Hanp5i>KeHMe cxe- 
Mbi cTa6M/iM3aMnn MCTO>-iHHKa BH. VcKopaJOLuee 



ment of the +12 V supply, the voltage of all the 
other stabilizers are within the required limits. 

,An unstabilized supply of +40 V is connected in 
series with the -)-8C V stabilizer. The voltage of 
120 V thus produced powers the horizontal and 
brightness amplifier. Ihe unstabilized powering 
voltage of +20 V of the --12 V stabilizer is used 
for powering the oscillator in the high-voltage 
supply and the unstabilized voltage of +10 V of 
the +5 V stabilizer serves for powering the lamps 
for lighting the CRT graticule. 



8.5. High-voltage supply 

The supply of powering voltages for the CRT of 
the 11/101Mtype is a power oscillator (E35) which 
works with the transformer TR at a frequency of 
approximately 25 kHz. The secondary windings 
of the transformer yield four voltages. 

The auxiliary voltage of 2 kV for the control grid 
of the CRT is obtained by half-wave rectification 
of the AC drov^/n from the low-capacitance se- 
condary winding by silicon rectifier E30. Maxi- 
mum cathode current of the CRT is set by poten- 
tiometer Rll. The positive pole of this voltage 
supply is connected to the output of the Z am- 
plifier so that this supply offers DC coupling for 
the brightness modulation signals for the ca- 
thode-ray tube. 

The anode voltage of -1950 V is obtained by 
half-wave rectification of the voltage drawn from 
a top of the second secondary winding of the 
transformer by rectifier E31. This voltage is appli- 
ed to the cathode of the CRT and from it is de- 
rived the control voltage for the stabilizer loop of 
the HV supply. 
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zdroje. Urychlovaci napeti -f8 kV se ziskava ztro- 
jovacem osazenym usmernovaci E32 — E34. Jecl- 
notka ztrojovocG js zahto silikonovou zolsvaci 
hmotou. 

Podelena zmena anodoveho napeti je privedena 
na bazi tianzistoru E102 napajenim zaroven ze 
zdroje referencniho napeti a pronienneho nape- 
ti potenciometru R101, prvku pro nastaveni vyst. 
napeti. Signal zesileny trcinzistorem E102 ridi pres 
emitorovy sledovac E104 stejnosmernou uroven 
napeti na bazi tranzistoru E35 a tim velikcst osci- 
lacniho napeti. Vykonovy tranzistor je jisten proti 
poskozeni tavnou pojistkou P101 umistenou uvnitf 
pristioje na desce regulacni smycky zdroje. Po- 
tenciometr R25 zapojeny v delici mezi zdroj ano- 
doveho napeti obrazovky a zem umoznuje s po- 
tenciometrem R36 pro korekci astigmatismu opti- 
malni zaostreni stopy na stinitku obrazovky. ?o- 
tenciometrem R37 Ize korigovat soudkovite ev. 
poduskovite zkresleni. Vzhiedem k tomu, ze po- 
uzita hranata obrozovka ma vnitfni rastr, provo- 
di se korekce vychylovacich smeru paprsku do 
souhlasu s vnitrnim rastrem zmenou rnagneticke- 
ho pole dvou korekcnich civek umistenych uvnitr 
stiniciho krytu obrazovky pomoci potenciometru 
R31 a R35. 



3.6. Zesiiovnc jasove modulace obrazovky 
(Zesilovac Z) 

Na vstup zesilovace Z jsou pripojeny vsechny ob- 
vody oviivnujici jas obrazovky. Je to prisvetleni 
stopy casovou zakladnou, zhasinani pfechodu 
klicoveho prubehu dvoukanaloveho zesilovace a 
vnejsi vstup intenzitni modulace paprsku. Mimo 



Hanp5i>«eHne -]-S kB no/iyuaeTca c noMou4bK) cxe- 
Mbi yTpOMTe/ia, codpaHHoro Ha BbinpaMnienax 
E32 - E34. CxeMa yTpOkiTe/i?i aa/iMra b cm/ihko- 

BOM aa/lklBO'IHOM BGLUeCTBe. 

Hanpj)>KeHMe, nponopMHOHa/ibHoe MSivieHeHMK) 
aHOAHoro Hanpji>KeHn>i, noAaercfl Ha dasy jpan- 
SHCTOpa E102, KOTOpblH OAHOBpeMeHHO HHTaeT- 
Ci\ OT HCTOUHHKa OHopHoro H an pji >»<eH M H 01 HC- 
TouHMKa nepeMGHHOio HanpyoKeHMH - 3/ieivieHTa 
R101 f\n5\ yCTanoBKH BbixoAHoro Hanpa>KeHHSi. 
CMTHan, ycM/iGHHbiM TpaHSMCTopoM E102, ynpaB- 
/IJIGT nOCpeACTBOM SMMTTepHOrO nOBTOpHTe/ia 
E104 nocTOjiHHbiivi HanpH>KeHneM na dase rpan- 
SHCTopa E35 m, c/ieAOBaTe/ibHo, yposneivi nanpa- 
>»<eHMji aBTOKO/iedauMM. MoLunbiPi rpaHSHCTop aa- 
lUHIUPH OT BbIXOAa M3 CTpOa H/iaBKMM npOAOXPa- 
HMTe/ieM P101, ycTanoB/ieHHbiM BnyrpM npndopa 
na n/iare cxeivibi pery/mpoBKM MCTOUHMKa UMia- 
HM51. rioTennMOMerp K25, BK/iioueHHbiM B uenb 
Ae/iMTe/ia Me>KAy mctouhmkom anoAHoro nanpa- 
weHMfl 3/11 M 3eM/ieM, BMecre c noTeHUMOivieT- 
pCM R36 KoppeKMMfl acTMrMaTM3Ma Aaej bo3mo>k- 
HOCTb OnTMMa/lbHOM CpOK'/CMpOSKM njITHa HB 3K- 

pane rpydxM. floTeHUMOMeTpoM R37 mo>kho xop- 
peKTMpOBaTb MCKa>i<eHMJl TMiia «doUKa» M/IM «no- 
AyuJKaw. BBMAy loro, mto Mcno/ibayeiviaa KBaApar- 
Haji 3/ieKTpoHHO-/iyLieBa5i jpydxa ocHainena BHy- 
jpeHHMM pacrpoM KOppeKUMs HaripaB/ieHHOM or- 
K/iOHeHMa /lyua no HanpaB/ieHM^M /imhmm pacrpa 
ocyLuecTB/ipeTCfi MaMeneHMeivi iviarnMiHoro no/ia 
AByx KoppeKTMpyiou4MX KaryiLieK, ycraHOB/ien 
Hbix BHyipM 3Kpana 3/lT c noMoiLjbio noTenLiMO- 
MerpoB R31 m R35. 

8.6. VcM/iMTe/ib MOAY^5«UHn /ly^a no arkoctm 
( ycM/iMTe/ib Z) 

Ko BXOAy ycM/iMTe/i;i Z noAx/iioMenbi Bce cxeMbi, 
OKa3biBaK)U4Me B/iMJiHMH H3 flpKOCTb /lyua. 3 to “ 
cxewbi noAcneiKM /lynbi CMina/ioM reneparopa 
paaBepTKM, raiueHMji nepexoAHbix nponeccon 
npM KOMMyraLiMM xana/iOB B AByxKana/ibHOM pe- 
>KMMe ycM/iMiena m cxeMa BHemnero BXOAa cur- 
na/ia MOAy/inuMM /lyna no arkoctm. KpoiVie Toro, 



The accelerating voltage of -i-8 kV is produced 
by a voltage trebler (E32 to E34). The voltage 
trebler unit is embedded in an insulating silicon 
compound. 

Variations of the anode voltage (after suitable 
reduction) are applied to the base of transitor 
E102 which is simultaneously powered from the 
reference voltage supply, and by the control po- 
tentiometr RiOl which serves for setting the out- 
put voltage. The signal amplified by transistor 
E102 controls the DC voltage level on the base 
of transistor E35, via emitter follower E104, and 
thus the magnitude of the oscillator voltage. The 
pow'sr transistor is protected against damoge by 
a fuse (PlOl) inside the instrument on the board 
of the supply control loop. The potentiometer R25 
inserted in the divider between the CRT anode 
voltage supply and earth enables astigmatism 
correction by means of the potentiometer R36 
and thus sharpness adjustment of the trace on 
the CRT screen. Barrel distortion or pincushion 
distortion can be remedied by adjusting the po- 
tentiometer R37. As the rectangular CRT has an 
internal graticule, correction of the beam de- 
flection to coincide with the graticule is carried 
cut by adjusting the magnetic field. For this pur- 
pose, correcting coils serve, which are situated 
inside the screening cover of the CRT and are 
controlled by two potentiometers (R31 and R35). 



8.6. Amplifier for brightness modulation 
(Z amplifier) 

The circuits which influence the brightness of the 
CRT are connected to the input of the Z ampli- 
fier. They serve for trace brightening by the time 
base, blanking of the trace during switching in 
double-channel operation of the vertical ampli- 
fier, and for applying an external signal for beam 
intensity modulation. The basic beam brightness 
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to je zmenou ss urovne no vstupu zesilcvace na- 
stavovana zakladnf uroven jasu pri provozu caso- 
ve zokladny j horizcntalniho zesilovace. Vstupni 
proudy se scitaji no nizks impedanci emicoru 
vstupniho tranzistoru El20 pracujiciho v zapojent 
s uzemnenou bazi. Vystupni proud stupne prive- 
deny pres hrodlovony emitorovy sledovac E123 
no vstup komplerncntdrniho napet’oveho zpetno- 
vazebm'ho zesilcvace El24, El25 a E126. Vystupni 
zmena napeti je pres vystupni emitorovy sledovac 
E131 a mrizkovy zdroj vn privedena na ridici mriz- 
ku obrazovky. Erekvencne zavisla negativni zpetnd 
vozbo zapojena z kolektoru E125 a El26 na bazi 
E123 tvori zesilovac se stalym ziskem. Promen- 
nou kapacitou C129 zapojenou ve smycce zpetne 
vazby se dostavuje kmitoctova charakteristika ze- 
silovace. 



9. POKYNY PRO UORZBU 

9.1, Udrzba po kazdych 250 az 300 hod. 
provozu nebo 1. roce 

Pristroj nevyzaduje zvicistni peci. Doporucujeme 
prohlednout cely pristroj, jednotlive cdsci ocistit 
suchym stetcem od prochu, zejmena dotykove 
casti prepinacu. K dokonalemu ocisteni dotyko- 
vych ploch je mozne pouzit technickeho benzinu. 

Omak na stimtku cistime vihkym hadrikem a myd- 
lern nebo univerzalnim saponatovym prostredkern. 
Cistern' se nesmi provcidet siinym tiakem nebo 
trenim, nebot’ by se mohli smazat i napisy na 
stitku. K cistern' nepouzi'vejte rozpoustedla. 



nyreivi MSMeHeHHH roctojihuoio ypoenn na bxo- 
Ae ycM/iHTe/i;i yCT8HaB/iuBaeTC?i ochoshom ypo- 
B6Hb upKCCTM npu pa 60 T 6 B pS/KHIVie paSBepTKM 
B pe>i<mvie ycH/iuie/iyi ropusoHja/ibHoro OTKyioue- 
HMR BxOAHbie TCKM CyMMHpyK)TCy) Ha HM3KOM 
COnpOTHB/lGHHH e.MMTTepa BXOAHOro TpaH3HCTO- 
pa E120, codpaHHoro no cxeivie c oduten dason. 
BbixoAHOM TOK KacKaA.a, noAaBaeMbiM nepes 
CTpcdnpyioiunM eiviMTrepHbiM noBTOp'/uerib E 123, 
npoxoAMT Ha bxoa KOMn/ieMeHiapHoro yCM/iMie- 
r\7\ Hanp3>i;eHMfl E124, E125 m E126 odparHofi 
CB;i3bro. BbixoAHoe n3MeHeHne uanpjiweHHfl ne- 
pe.A BblXO,qHOM 3MMTT0pHblM nOBTOpHT6/lb E131 
H MCTonHMK BH (VAJ3H\As\ cerKH no.aaeTC^’ na 
ynpaB/i5JK>myio ceiKy 3f\J. MacTOTHo-aaBucjintaa- 
C5j OTOHuare/ibHaj] odpaTHa?? CBfl3b Me>KAy ko/i- 
/leKTopaMM E125 m El 26 n dason El 23 odecne- 
iiMBaei cradM/ibHbm KOScpcj'tHMMeHT ycMyienufi 
yCH/iHTO/Bi. C noMoiUbio nepeMeiHHOH eMKociH 
C129, BxmonoMHOH b ucnb odpaiHon cbji3m, yc 
TanaB/iMBaeTC^i naCTOiHaa xapaKiepHCTMKa yen 
/iM re/151. 



9. VKA3AHM51 HO YXO/1Y 

9.1. VxoA, ocymecTBnsieivibiPi riocne 

250 - 300 MacoB padoxbi m/im noc/ie roAa 
aKcn/iyarauuM 

npndop He Hy>KAaeTC5i b cneuna/ibHOM yxoAe. 
PeKOMenAyeTCJi ocMOTperb secb npndop, OTAe/ib- 
Hbie naCTM onncTMib cyxoPl KMCTbHj or nbi/iki, 
r/iaBHbiM odpa30M, KOHiaxTHbie nacTH nepcK/iio- 
iiaje/ieM. /\n9\ no/iHon hmctkm KonraKTHbix 
noBepxHCCTeu mo>kho ncno/ib30BaTb rexH^mec- 
KMM 69H3HH. OmenaiKM fia/ibneB na axpane cne- 
Ayex CTHpaTb B/ia/KHOU jpanKOM H .Vlbl/IOM M/IH 
yHMBepca/lbHblM MOIOUiMM CpeACTBOM. ElpM MHCT- 
K(? He c/ieAyei ncno/ib30BaTb npeaMepubie a^b- 
/ieHM5i Mzm rp8Hne bo H3de>!<aHH5i CTnpaHH5i hba- 
nnC6M Ha LUMTKe. MHCTKM H6 C/ieAyCT MCRO/lb- 

30Baib paCTBOpMTe/IM 



is adjustable by setting the DC level at the input 
of the amplifier during the operation of the time 
base and the horizontal amplifier. Ihe input cur- 
rents are added on the iow impedance of the 
emitter of inout transistor E120 which operates 
in earthed base connection. The output current 
of this stage is applied to the input of comple- 
mentary feedback voltage amplifier E124, E125, 
E126 via gated emitter follower E123. The change 
in the output voltage is applied to the control 
grid of the CRT over output emitter follower E131 
and the HV grid supply. The frequency -depen- 
dent inverse feedback applied to the base of 
E123 from the collectors of E125 and E126 ensu- 
res the constant goin of ihe amplifier, the fre- 
quency response of which is adjustable by va- 
riable capacitor C129 inserted into the feedback 
loop. 



9. INSTRUCTIONS FOR MAINTENANCE 

9.1. Maintenance opeTotions after every 250 
to 300 hours of operation, or once a year 

The BM 55C instrument does not require any spe- 
cial core. However, it is advisable to inspect the 
whole instrument and its ports and to cleon them 
from dust with o dry point brush; this concerns 
especially the contacts of the switches. It is re- 
commended to use petrol for the thorough clean- 
ing of the contact surfaces. Finger marks on the 
screen con be removed with a clean rag dipped 
in salty water, or o mild detergent con be used. 
Cleaning of the panel must not be carried out 
by applying strong pressure or by violent rubb- 
ing, os this could lead to damage of the inscript- 



62 




Omak na hlinikovych nelakovanych castech Ize 
nejiepe vycistit mekkou kancelarskou gumou. 

Pred pocatkem kontroly nebo nastavam obvodu 
ponechte pfistroj osi 20 minut pri referencni te- 
plote ( !-23'"C) V provozu. Pri teto praci dbejte 
vsech predpisu pro proci na zorizeni'ch pod na- 
petim. 



9.2. Pouzite merici pristroie 

Pro kontrolu sprdvnosti nastaveni pristroje je tre- 
ba pouzit pristrcjii, jejichz vlastnosti vyhovuji do- 
le uvedenym pozodovkum: 

VF generator sinusovych prubehu (1 MHz oz 
30 MHz se stolou amplitudou). 

DVM — citoc vcitmetr BM 533, 10 mV oz 200 V 
0.5 o/o 

Osciloskop BM 564, 0 oz 50 MHz 

Zdroj presneho kmitoctu (1, 10, 100 Hz, 1, 10, 

100 kHz, 1, 10 MHz 0,5%). 

Generator uplneho TV signalu s pozitivni video- 
modulaci, 

vyst. asi 1 V, napr. BM 557 — generator mrizi 

Generator obdelnikovych impulsu s nabeznou 
hranou lepsi nez 4 ns a sirkou nsi 10 us o ampli- 
tude cca ICO mV a vystupm' impedanci 50 12 



Voltmetr BM 518 ^ vf sonda BP 5185 
Staticky voltmetr SLL do 10 kV 0,2 % 

Merici pristroj DU 20 

9,3. Konlrola a nastaveni stabilizovanych zdroju 
nizkych napetl 

Pri kontrole zdroju nn Ize postupovat nasledovne: 



OineMaiKM na/ibuee na a/iiOMUHueBbix HenoKpbi- 
Tbix /laKOM MaCT5ix /lyMLue Bcero crepeTb m^ipkum 
KaHlie/l«pCKMM /laCTHKOM. 

□ epe^ npoBeASHueM KOHTpc/iJi n/iu yciaHOBKou 
cxeM npMdop c/ieAyei nporpeBaxb b leMeHue 
20 MMHyr npu Hopivia/ibHOH Te.vinepaType 
( + 23 °C). 

ripu 3TO^ padoTe c/ieAyer codmoAaTb see npa- 
Bu/ict no pa6oje c annaparypou, HaxoA^Lueuc^i 
noA Hanpy?>KeHueM. 

9.2. Mcno/ib3yeMbie usMep’/nenbHbie npudopbi 

/\nu KOHTpo/iJi ycTaHOBKM npHOopa c/ieAyoT uc- 
no/ib 303 aTb npudopbi, napaMerpbi Koiopbix coor- 
BCTCTByiOT napaivieTpbi npudopoB, npuBeACHHbix 
HU)i<e: 

reuepaTop BM cuHycouAa/ibHbix cuma/ioB 
(1 MFu - 30 MFu c nocrojiHHOu aivin/iuTyAOM 
6vM - CMCTIIHK - BO/lbTMexp B IVl 533, 10 mI3 - 
200 B 0,5 % 

OcMun/ioCKon BM 564, 0 - 50 MFu 

Hcxouhuk xomhom Macxoibi (1, 10, 100 Fu, 1, 10, 

100 kFh, 1, 10 MFu 0.5 %) 

FcHeparup no/iHoio xeneBusuonHOi o cunia/ia 

C nO/10>KMXe/1bHOM BHAOOMOAy^l^lMHCU 

BbixoAHori ypoBenb npn6/i. 1 B, HaiipHMcp, i>M 
557 - roHcparop eexnaxoro iio/m 
Feuepaxop npaMoyroabHbix n.viny/ibCOB A/mxo/ib 
HOCXbK) nepCAHero cppoHxa Menee 4 hc m 
xe/ibHOCXbJo M.viny/ibca npud/i. 10 mkc, aMn/iuxy- 
Aa npuOn. 100 mB, BbixoAHoe conpoxuB.ncHue 
50 Om 

Bo/ibXMexp BM 518 % BM 30 ha BP 5185 
CxaxMMeCKUH BO/ibXMeip SLL ao 10 kB 0,2 % 

HaMcpurc/ibHhiu iipudop DU 20 

3.3. KoHxpo/ib M yexaHOBKa cxa6unn3upoBaHHbix 
MCXOMKUKOB HMSKOTO Hanp«M(eHU« 

Flpu KOHXpO/13 UCXOnHMKOB HH MO>KMO Hocxy- 
naxb cneAyK^u^uM oopasoivi: 



ions. Solvents must not be used! Finger marks 
on unlacquered aluminium parts can be remov- 
ed best w'ith a soft rubber. 

Before testing or odjusting the circuits of the 
inst.'-ument, it is necessary to keep it switched on 
for approximately 20 minutes at the reference 
ambient temperature of [-23 °C. 

During work with the instrument with its covers 
removed, the rules concerning work with equip- 
ment u.sing high voltage must be adhered to. 

9.2. inst.'uments required 

For testing the correct adjustment of the BM 550 
instrument and for its readjustment, if necessary, 
the following instruments, or such which have the 
mentioned properties, ore required; 

RF generator of sinusoidal waveform of 1 MHz 
to 30 MHz of constant amplitude. 

Digital voltmeter, counter-voltmeter BM 533. 
10 mV to 200 V. accuracy 0.5 %. 

Oscilloscope BM 564, 0 Hz to 50 MHz. 

Supply of precise frequencies of 1, 10, 100 Hz, 
1, 10, 100 kHz and 1, 10 MHz, accuracy 0.5 %. 
Composite TV signal generator of positive video 
modulation, output approximately 1 V, e. g. test 
pattern generator BM 557. 

Rectangular pulse generator, rising edge bettor 
than 4 ns, pulse du.*'ation approximately 10 ,us, 
omplitude approximately ICO mV, cutput impe- 
dance 50 12. 

Electronic voltmeter BM 518 

Electrostatic voltmeter SLL, up to 10 kV, accuracy 

0.2 %. 

Multimeter DU 20. 

9.3. Checking and adjustment of the stabilized 
IV supplies 

The procedure for cliecking the !ow-vo!tage sup- 
plies for correctness of operotion is as follovys: 
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Kontrolovat zdroj +12 V pomoci DVM, pnpadne 
dostavit potenciometrem R70. 

Kontrolovat ostatni stabilizovana napeti (H 80 V. 
— 12 V, -(-5 V), ktera jsou dana presnosti pevnych 
odporovych delicti a jsou v presnosti 2 %. 



npOKOHTpO/lMpOBaib HCTOMHUK -]-12 B C HO- 
MOLMbfo DVM M B c/iyMae HeodxoAHMOCTM npoM3- 
BeCTM ycTaHOBKy noTeHUMOMeipoM R70. 
ripOBepMTb OCTa/lbHbie CTa6n/lH3HpOBaHHbl8 H3- 
npjDKeHkia ( + 80 B, - 12 B, +5 B), KOTopbie 
OnpeAe/ieHbl TOUKOCTblO 0HKCMpOBaHHblX conpo- 
TMB/ieHHM Ae/1MTe/ieM n MMeiOT TOMHOCTbK) ■ 2%. 



The supply of +12 V must be checked with a di- 
gital voltmeter: if necessary, it can be corrected 
with potentiometer R70. The other (dependent) 
supplies have to be checked (+80 V, —12 V and 
+5 V). Their accuracy depends on the precision 
of the fixed resistors of the dividers (it should 
be : 2%). 



Ta6n. 2 Table 2 



U stabilizovane 
[V] 

Stabilized 
CrndM/iMSMpoBaH- 
Hoe Hanpa>KeHMe 

[B] 

voltage 

ivf 


1 jmenovite 
ImA] 
Ihom. 
[mAI 

Rated current 
(mA] 


Vystupni 

zvlnenf 

[mV] 

Hanpfl>KeHMe 

ny/ibcapHM 

[mB] 

Output ripple 
[mV] 


Uo jmenovite 
|V] 

Uo 

HOM. 

[B] 

Rated input 
IV] 


Zvineni Uo 
[Vid 

HanpjDKeHMe 

ny/ibcauMM 

Uo 

]B pa3wax] 
Ripple of rated 
input 
lV„-p] 


1 pojistek 
[mA] 

Tok 

npeAOxpaHMTe/in 

[mA] 

Cut-out rating 
[mA] 


Poznamka 

□pHMeMaHne 

Note 


j-80 


150 


2 


110 


1,6 

1.6 


180 


1 


-H2 


257 


1 


19,9 


0,8 


1400 










19.9 


0.8 


















Su 0,1 % - pfi 10 % Us 


-12 


345 


1 


20,2 


0,65 


500 


S„ 0,1 % ripu 10 % Us 








20.2 


0.65 




Su 0.1 % at i 10 % Us 


4 5 


110 


1 


9,0 


0.4 


180 




1 




1 


9.0 


0.4 


1 





Su — stabilita v+tupniho napeti 
U.s — napeti site 

Provest kontrolu stability, ktera je leosi nez 0,1 
pfi zmene site 10 %• 



Pozor! 

Pozor pri vetsim prouclovern odberu z riektereho 
ze zdroju, aby se neuplatho/al vliv elektrickeho 
jisteni! 

(Proudy pojistek uvedeny v tabulce 2.) 



S„ - CTadn/ibJicCTb BbixoAHoro Hanpa>KeHH5i 

Uj; - Heinpyi>Kenne ceiM 

I IpoKon rpo/iHpoBaib cra6n/ibnocTb, KOiopaH 
Ao/DKHa dbiTb /lyume 0,1 % npw n3MeHeHHM Ha- 
np?)>i<eHMji nHTaiOLuePi cerH Ha ' 10 %. 



BlIHMdHMe! 

DpM 6 o/ibiiJOM roKc iiaipyiKH oahoio m 3 mctoh 
HHKOB C/lGAyeT npMHMMaTb BO BHHMaHMe B 03 - 
MO>KHoe cpadaTbiBaHMe cxeM s.neKTpoHHoPi 3 a- 
LLiMTbi! (Tokh npeAOxpaHHje/iePi ASHbi b Tad/iHqe 
2 .) 



S„ — Output voltage stability 
Us — Mains voltage 

The stability of all the listed voltages has to be 
checked, it must be 0.1 % or better in spite of 
10 % mains voltage fluctuations. 



Attention ! 

At a higher current drain from a supply, the 
electronic overload cut-out could operate. (The 
maximum rated currents and the cut-out ratings 
are tabulated above.) 
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9.4. SControla a nastaveni zdroje vysokeho 
napetf 

Pri kontrole zdroje vysokeho napetf ie dulezite^ 
oby byl osciloskop v provozu cca 20 min. a tudfz 
tepelne ustalen. Kontrolu provest v techto bo- 
dech : 



Uu- -1950 V 1%: 

U,=-6,3 5%: 

U, = -fSkV 3%: 
regulovotelne U^j — 1980 2050 V. 

Dole je treba kontroiovot prubeh napetf vfk. 
oscilator'j na kolektoru E35. Kontrolovane napetf 
ma byt sfnusove s max. zkreslenim cca 10 ^/o, 
f ^ 25 kHz. 

Jevf-li oscilator zdkmity, je treba dostavit poten- 
ciometr R116 a znovu kontroiovot vyst. napetf. 
Prfpadne odchylky je mozno dostavit potencio- 
metrem R1Q1. Zkrat kolektor - emicor tranzistoru 
E35 jistf pojistka Pi 01 FI A umistena na desce Z 
zesilovace. 



9.5. Kcntrcla a naslaveni kalibratoru 

Premostit pomocnym vodicem body „A" a „B". Po 
zapnutf prfstroje merit pomocf digitalnfho volt- 
metru stejnosmerne napetf na vystupnfch zdfr- 
kach. Jmenovite hodnoty; 600 mV 0,5 % a 
60 mV 0,5 ^/q. Vyskytnou-li se odchylky, nasle- 
duje dostavenf jmenovite hodnoty pomocf R12. 
Nesouhlasf-!i nektere z v^Zstupnfch napetf je nut- 
ne prezkouset hodnoty odporu ve vystupnfm de- 
lici. Odstranit premostenf bodu „A" a ,.B". Ze 
zdfrky 600 mV snfmat osciloskopem napetf. Pozo- 



9.4. KOHTpO/lb H yCTaHOBKa MCTOWHHKa BH 

Eipn KOHjpone hctomhukq BbicoKoro Hanpji>KeHnn 
Heodxo/imvio nporpeBaib ocuM/i/iOCKon b xene- 
HHe npn6/i. 20 MHHyr ycraHOB/ieHHJi ero xeM 
neparypbi. KoHrpo/ib ocymecTB/i^jeicji n c/ieAyK)- 

lUMX TOMKaX. 

Uk = - 1950 B i 1 %, 

U, = 6,3 B J- 5 %; 

U„ = -j- 8 kB : 3%, 
perynupyeMoe Ug; - 1980 2050 B. 

/^anee Heo6xoAHMO npoKOH rpo/inpoBaTb cpopMy 
Hanp«.M<eHMa moluhoio aBToreHepaTcpa na i<o/i- 
/leKiope E35. KoHipo/iMpyeMoe nanpH>KeHMe 
/j,o/i>KHO MMexb cn.nycoMAa/ibHVK) 0opMy M KHM 
He 6o/iee 10 % ^ MacTOTy npn6/i. 25 kEm. 

□ pH Ha/iHMMH BbidpocoB CMTHa/ia aBToreHepaxo- 
pa Heo6xoAn^^o npon3Becin ycraHOBKy noTCH- 
UHOMerpoM R116 m CHOBa nposepHTb BbixoAHoe 
Hanp«>KeHMe. 06Hapy>KeHHbie OTK/iOHeHna mo>k- 
HO ycTpauHTb nojeHMHOMeTpoM R101. 3a- 

UjMTbl OT KOpOTKOrO 3aMb!KaHHa KO/l/ieKTOp - 
- OMMTTep rpaH3MCTopa E35 npeAHa3HaneH ripe- 
AOxpaHMTerib P101 F1A, ycraHOB/ieHHbm Ha n/ia- 
re ycM/iMTe/i5J Z. 

9.5. KoHxpo/ib M ycxanoBKa Ka/in6paropa 

C nOMOLUbK) npOBOAHHKa COeAMHMXb XOLIKM «A» 
M «B». rioc/ie BK/iKDMeHMa npn 6 opa c noMciubio 
HMcppoBoro BO/ibXMexpa n 3 Mep?ixb nocxojiHHbie 
HanpjDKeHMM na BbixoAHbix aawmviax. HoMnna/ib- 
Hbie 3 HaLieHM 5 i: 600 mB 0,5% h 60 mB 0,5%. 
Hpn o 6 Hapy>Kennn oxx/ioneHHw noc/ieAHne cne- 
Ayex ycxpaHHib c noMoiAbio R12. Elpn necoox- 

BeXCXBHH OAHOrO H3 BbIXOAHbiX Hanpn>l<eHHM H6- 
odxoAMMO npoKOHXpo/iHpoBaib 3Ha>-ieHna conpo- 
xMB/ieHMM BbixoAHoro Aennxe/151. Y6paxb nepe- 
MblMKy Me>KAy XOMKaMH «A» M «B». C 3a>KMMa 
600 mB CHMMaxb HanpJDKCHHe, npAaeaeMue Ha 



9.4. Checking and adjustment of the HV supply 

When checking the high-voltage supply, it is 
essential to keep the oscilloscope in operation 
beforehand for approximately 20 minutes in order 
to ensure its thermal stabilization. The individual 
high voltages which hove to be measured and 
the results which should be attained at the mea- 
sured points are as follows: 

V. = -1950 V . 1 %; 

>A = 6.3 V . 5%: 

Va = -f8kV. 3%; 

controllable \/^i = -1980 to -2050 V. 

Further, it is necessary to check the voltage wa- 
veform of the power oscillator on the collector of 
E35. Ihe voltage must be sinusoidal with maxi- 
mum distortion of approximately 10 % and fre- 
quency of 25 kHz. 

If the oscillator produces overshoots, the poten- 
tiometer R116 must be readjusted and the output 
voltage checked anew. Deviations, if any, con be 
corrected with the potentiometer RIOI. In the 
cose of a short circuit between the collector and 
emitter of transistor E35, the fuse PlOl (F 1 A) 
which is on the printed circuit board of the Z 
amplifier blows. 



9.5. Checking and adjustment of the calibrator 

The points "A" and "B" must be interconnected 
with on auxiliary conductor. After switching on 
the instrument, the DC voltage on the output ter- 
minals has to be measured with a digital volt- 
meter. The rated voltages are: 600 mV 0.5 % 
and 60 mV 0.5 %. If deviations ore ascertain- 
ed, then the rated output values can be read- 
justed with R12. If only one of the rated output 
values is incorrect, then the resitonces of the out- 
put divider must be checked. Afterwards the 
shorting link between the points "A" and "B" 
must be removed and the waveform of the volt- 
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rovat tvar a kmitocet prubehu. Jmenovite hodno- 
ty : 1 kHz ^ 10 strida 45 az 55 o/c. tvar obde!- 

nikovy. Pri odiisnem kmitoctu nastavit jmenovi- 
tou hodnotu pomoci R3. Pri odchyine stride ob- 
delniku vymenit E1. 



9,6. Kontrola a nastaveni spoustecich obvodu 
casove zakladny 

Nastavit tiacitky spousteni: „EXT", „NF". Po 

zapnuti pn'stroje merit DVM v bode bezce „URO- 
VEN" napeti a naslavit knoflikem ..UROVEN" nu- 
lu. Pak merit DVM na bcizi E9 a nastavit opet po- 
moci R22 nulu. 



Na katodu tunelove diody El2 pripojit osciloskop 
se stridavou vazbou vstupniho signalu a na ko- 
nektor Fl „EXT" privest signal 1 kHz/600 mV z na- 
pet'oveho kalibratoru. Pri spravnem nastaveni R22 
a potenciometru „UROVEN" (na bezci nula) musi 
tunelova dioda El2 klopit. Amplituda klopneho 
prubehu ma byt informativne 400 az 500 mV. 



Opakovacf kmitocet klopeni musf odpovidat 
vstupm'mu kmitoctu (1 kHz). 

Odpojit kalibrator a pripojit na externi vstuD 
spousteni Fl VF generator 1 MHz az 30 MHz 
s vystupnim napetim asi 300 mV,.,. Menit kmito- 
cet od 1 MHz do 25 MHz a pozorovat cinnost tu- 
nelove diody E12. 



V prubehu kmitoctoveho pasma bude nutne do- 



ocuM/i/iocKon. Ha6/iroAaTb sa cpopMOM h MacTO- 
TOH CHTHa/iOB. HoM M Ha/ibH bi8 3HaLieHM5^: 1 kFm 
10 %, CKBa>KHocTb 45 - 5:3 %, c|DopMa - npsi- 
Moyro/ibHaji. Flpn /ipyrou waCTore yCTaHOBMTb 
HOMkiHa/ibHoe 3HaMeHne MacroTbi c noiMOiubro R3. 
Tpedyeiviyro CKBa>i<HocTb ycTanonuTb nyreivi 3a- 
MOHbl El. 



9.6. KoHTpo/ib M ycranoBKa cxeM sanycKa 
pasBepTKM 

VcTanoi^.MTb KHORKaMM 3anyCKa c/ie/tyioiUMM pe- 
>kmm: «-», «BHELU.», «H*-I». floc/ie BKnioiieHMjr 
npudopa c noMoiUbio uHcppoBoro BO/ibiMeipa 
B TOMK9 /llBH>i<Ka «YPOBEHb» M3MepaTb Hanpjl- 
>KeHHe H ycTaHOBHTb ero paBHbiM uy/iK) c no 
MoiJtbio pyuKM «yPOBEHb». Sareivi n3Mepmb 
Hanpsi>KeHne na 6a3e E9 c norviombK) uncppOBoro 
RO/ibTMeTpa H ycraHOBn rb ei o paBUbiM Hy/iro 
onsiTb c noMOu^bK) R22. 

I< KaTOAy TyHe/TbHoro zi.noAu E12 noflK/iK)nnTb 

OCHM/l/lOCKOn CO CBH3bK) HO nepeiVlCHHOMy TOKV 

BxoAHoro CMiHa/ia n na rnesAO Fl «BFIElll.» no- 
AaTb ci^ina/i 1 k''u./600 mB c Bbixofla Ka/indpaTO- 
pa Hanp«>KeHM3. Flpn npaBn/ibnoi1 ycranoBKe 
R22 M noTenunoMeTpa «VPOBEHb» (na abh>kk6 
6yAOT Hy/ieeoM ypoBeub) TynenbHbm ahoa E12 
AOAM<eH OnpOKMAblBaTbCa. 

Aivin/iMTyAa nMny/ibCOB AO/i>Kna cocTaB/iarb 
400 - 500 mB. MacToi a noBTop3Hna Ao/i>KHa co- 
OTBCTCTBOBaTb BXOAHOM nacTOxe (1 kFu). Ot- 
KAtonnTb Ka/indpaiop n k BHemneMy BXOAy 3a- 
nycKa Fl noAKAroumb renepaTop BM 1 MFu- 
-30 MFm c BbixoAHbiM H an psoKCH He.M npn6n. 
300 mB 30cp. H3MeHATb nacTOTy cnrnaAa or 
1 MFu AO 25 MFu n nadAroAUTb 3a padoron ly- 
He/ibHoio AHOAa E12. 



B ykasam-ioM Anana3one naCTOr CAeAyei ycrana- 
BAHBaib TOAbKo pyuKy wYPOBEHb)). CnmaA 



age taken from the socket marked "600 mV" di- 
splayed by an oscilloscope in order to check its 
shape and frequency. The rated data are: 
1 kHz 10 %, mark-to-space ratio 45 to 55 %, 
rectangular shape. If the frequency is different, 
the rated value can be set with R3. If the mark- 
-to-space ratio is incorrect, transistor El rriust be 
exchanged. 

9.6. Checking and adjustment of the time base 
trigger circuits 

After setting the appropriate push-buttons to 
"EXT" and "AF", the instrument has to be 
switched on and the voltage on the slider of po- 
tentiometer "LEVEL" measured with a digital volt- 
meter; zero level has to be set with the control 
marked "LEVEL". Then, the voltage on the base 
of E9 has to be measured vyith the digital volt- 
meter and zero set again with potentiometer 
R22. 

An oscilloscope has to be connected to the ca- 
thode of tunnel diode El2; the input signal must 
be AC-coupled to the oscilloscope and the sig- 
nal of 1 kHz/600 mV, drawn from the calibrator, 
has to be applied to connector Fl marked "E.XT" 
of the BM 550 instrument. If R22 and the poten- 
tiometer "LEVEL" have been set correctly (zero on 
the slider), then the tunnel diode E12 must re- 
verse. The amplitude of the reversal waveform 
must be approximately 400 to 500 mV, the repe- 
tition rote of reversing must tally with the input 
frequency (1 kHz). 

After disconnecting the calibrator, an RF gene- 
rator of 1 MHz to 30 MHz frequency range and 
ouput voltage range of approximately 300 mV 
RMS has to be connected to the input for an ex- 
ternal trigger signal (connector Fl). 

The applied frequency has to be altered gra- 
dually from 1 MHz to 25 MHz and the operation 
of tunnel diode E12 observed. Within the men- 
tioned frequency range, only the control element 
"LEVEL" will have to be readjusted. The reversing 
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stavit prvek ..ORCVE!^". Klopny prubeh diody E12 
musi sledovat vstupni kmitocet. 

9.7. Kontrola a nastaveni horizontalniho 
zesilovace 

Na vstup vertikalniTio zesilovace (kanal A nebo 
B) pripojit zdroj presneho kmitoctu — 1 MHz 
(1 ms). Prepinac casove zakladny CAS/DIL nasta- 
vit na 1 ms. Flocitka synchronizace nastavit na 
„INT", ..- 4 -". „AUT". Po zapnuti pnstroje seri'dit 
vertikalni zesilovac a posuvy stopy tak, aby se 
na stinitku objevil obrazek asi 2 di'iky vysoky a 
s dostatecnym jasem. 



Potenciometry posuvu a pomoci R122 nastavit po- 
lohu a vzdalenost casovych znacek o 1 ms tak, 
oby vzdy na jeden velky dilek rastru pripadia 
jedna casova znacka. Druhy a devaty dilek se 
musi shodovat naprosto presne s casovymi zncc- 
kami. V prubehu casove zakladny mohou nastat 
odchylky o 2 % cele delky rastru v ose X. 



Pak stlacit tiacitko casove lupy (10X) ^ nastavit 
pomoci R120 takovy rozkmit, aby interval mezi 
casovymi znackami o 1 ms zaujimal 10 dilku ho- 
rizontalniho rastru. Nastaveni kontrolovat ve 
vsech polohach rozkmitu, nejvetsi dovolena od ■ 
chylka je (mezi 2. a 9. znackou) 8 %. 

Tiacitko lupy ponechat v poloze lOX- Na gene- 
ratoru presneho kmitoctu nastavit 2 kHz (interval 
0,5 ms). Na obrazovce se objevi nyni 3 casove 
znacky z genera^oru presneho kmitoctu. Upro- 
stred prubehu casove zakladny se nachazeiici 
prubeh nastavi pomoci posuvu presne do stre- 
du rastru stinitka. 

Vratit tiacitko casove lupy do polohy 1X ^ po- 



flHO/ta E12 AO/l>KeH COOTBeTCTBOBaib bxoahom 
MacTOTe. 



9.7. KoHTpo/ib M ycraHOBKa ycvtnvijenn 
ropn30HTanbHorc OTK/iOHeHna 

Ha BXOA yCMHHTe/iyi BepTMKa/lb.HOrO OTK/lOHeHMq 
(KaHa /1 A H/iM B) noAajb curna/i MCroMHMKa tou- 
Hoil >-iacTOTbi 1 MEli (1 Mc). riepeK/iiOMaTenb pas- 
BepTKM BpeMji/Ae/ieHne ycraHOBUTb b no/ioKe- 
Hue 1 MC. Khorkm CMHxpoHuaaqMM ycTanoBMTb 
B no/io>K8Hne «BHYTP.», «-|-», «ABT.». Eloc/ie 
BK/ifo<-ieHM5i npu6opa ycTaHOBnib ycMnure/ib nep- 
TMKa/ibHoro OTK/iOHeHMH M CMeiiienue ocun/i/io- 
rpaMMbi Tax, MTo6bi Ha axpaHe nojiBu/iacb ocii,n/i- 
/lorpaMMa BbicoTOM b abb AeaeHMJi, o6/iaAaK)LLia^i 
AOCTaTOHHOH apKOCTblO. 

noTCHUMOMeTpaMM CMeinenHM, a TaKwe c no- 
Moiqbio R122 ycraHOBHrb no/io>KeHne h pacciOH- 
HHe Me>KAy MerKaMw speMeHH 1 mc rax, MTodbi 
Ha OAHy AHHHio pacTpa npnxoAn/iacb OAHa Mer- 
xa BpeMeHH. 

Bropoe h ixeAimoe Ae/ieHHH pacrpa Ao/i>KHbi co- 
BepiiieHHO to>-iHo coBiiaAaib c MeixaMH BpeMe- 
HH. 

Ha npoi sDKenHH /ihhhh pajneprxH Moiyr 6bn b 
orx/)OHeHH<’ Ha ' 2 % or paaMcpa pacipa no 

ropH30HTa/iH no och X. 

SaiOM H.a.'KaTb na xHonxy /lynbi ( lOX) h c no- 
MOiiibK) R120 ycTano3HTb TaxoH pasMax, Mio6bi 
HHTepfuui Me>KAV MerxaMH BoeMenn 1 mc janH 
Maa 10 AcaeHHH pacrpa no ropuBon i a/in. Vcia 

HOBXy XOHTpO/IHDOBaTb BO BCGX noaO>K6HH«X, 
npMneM npeACAbHO-AonycTHMoe orxaoHPHHe 
(MOWny 2-OH H 9-OH aHHH^MH) AOa>KHO 6biTb 
8 0 /„. 

Knonxy ayiibi ocjaBHTb b noaoM<eHnn lOX- Ha 
renepaTOPe tohhoh MaciOTbi ycTanoBMTb 2 xEii 
(HHiepBaa 0,5 mc). Ha axpane no^iB/isitoTCJ! toh 
M 6TXH BpeMeHH. cHHMaeMbi8 c r8H8paTopa TOn- 
HOM MacTOTbi. UeHTPa/ibHyK) MacTb CHTHa/ia ycra- 
HOBHTb TOMHO HO MCHTpy paCTpa SXpaHB C HO- 
MOLAbK) 3/18M8HTOB CMeLAeHHJI. BepHyjb XHOOXy 



waveform of the diode E12 must follow the input 
frequency. 

9.7. Checking and adjustment of the horizontal 
amplifier 

,A precison frequency supply of 1 MHz (interval 
1 ms) has to be connected to the vertical ampli- 
fier (channel A or B). The time base selector 
"TIME/DIV." has to be set to 1 ms. The synchro- 
nizing push-buttons "iNT“, and "AUT" must 
be set. After switching on the instrument, the 
vertical amplifier has to be adjusted and the 
appropriate shift control set so as to obtain on 
the CRT screen an image approximately 2 grati- 
cule divisions high and of sufficient brightness. 

With the shift potentiometers and with R122, the 
positions and the mutual distance between the 
time markers of 1 ms hove to be set so that one 
time marker corresponds always to one large 
division line on the graticule. The 2nd ond 9th 
vertical lines must tally exactly v\/ith the time mar- 
kers. Within the time base range, deviations in 
the X a.xis of 2 % (of the whole graticule 
length) are permissible. 



Then, the push-button of the sweep magnificat- 
ion (10X) has to be depressed and such an am- 
plitude set with R12D that between the tv/o time 
markers of 1 ms time interval takes up exactly 10 
divisions of the horizontal graticule. The adjust- 
ment has to be checked in all positions of the 
amplitude; the maximum permissible deviation 
between the 2nd and 9th divisions is S ^/q. 
Leaving the sweep magnifications set to lOXi 
the frequency of the precision generator has to 
bo set to 2 kHz (interval 0.5 ms). Three tirn? mar- 
kers produced by the precision frequency supply 
ore displayed on the screen. The waveform which 
is in the centre of the time base has to be set 
exactly into the centre of the screen with shift 
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tonciomelrem R124 nastavit stredni prubeh zpet 
do stredu stfnftka obrazovky. Po opetnem stlace- 
ni tiacitka casove (upy do poiohy 10X se smi 
zmenit poloha stredm'ho prubehu pouze o 1 
veiky dilek rastru. 



/lynbi B no/io>Keimc IX n rioTeHUMoMerpoM R124 
onqjb ycranoBHTb ueHipa/ibHyK) TOMKy cnrHa/ia 
no ueHTpy OKpaHa. npn noBTopHOM Ha>KaTMM na 
KHOHKy /lynbi b no/io>KeHMM 10X <vio>KeT nsMe- 

HMTbC« n0/10>KeHHe UeHTpa/lbHOki TOMKM OCI4M/I/IO 
rpaMMbi OTHocnre/ibHO qeHTpa pacipa He 60/iee, 
M6M Ha 1 6o/ibiiioe Ae/i6Hne pacrpa. 



controls. Then, after returning the push-button of 
the sweep magnification to IX. the centre wa- 
veform has to be returned into the middle of the 
CRT screen by means of R124. After depressing 
the push-button of the sweep magnification 
anew (to the 10X setting), the position of the 
centre waveform may change by maximum 1 
large division of the graticule. 



9.8. Kontrola a na.stavem' casove zdkiadny 

Zakladni nastaveni casove zakladny bylo prove- 
dono V bode 9.7. a musi piatit pro rozsahy 1 s/dil 
az 0,1 ms/dil. O spravnosti nastaveni a pfasnosti 
casove zakladny v tomto rozsahu se pfesvedcime 
pomoci generatoru presneho kmitoctu. Zakladni 
nastaveni prvku jako v dobe 9.7. 



Postupnou zmenou rozsahu casove zakladny od 
1 s/dil az 0,1 ms/dil a odpovidajicim nastavenim 
generatoru presneho kmitoctu kontrolujeme pres- 
nost casove zakladny i jeji linearitu. 



Pripustna chyba casove zakladny, merena na 2. a 
9. dilku je nejvice 4 ^/q. Pripustna nelinearita 
je V rozsahu 2. a 9. dilku 2 °/q. Celkovou deiku 
stopy nastavit potenciometrem R74 na 10,5 vel- 
kych dilku pri 1 ms/dil. 



Pro nastaveni zbyvajicich rozsahu 50 ,as/dil az 
0,1 ,us/dil je smerodatna tabulka 3 s udajem na- 
stayovaneho rozsahu, kalibracniho kmitoctu, 
poutu dilu rastru na jeden kalibracni prubeh a 
nastavovaciho prvku. Pro hodnoceni presnosti a 
nelinearity plati tytez meritka jako v rozsahu 1 s/ 
/dll az 0.1 ms/dil. 



9.8. Kourpo/ib m ycTanoiixa reiiepaTopa 
paasepTKn 

OcHOBHan yCTaHOBKa reiieparopa pasaepiKM 
Bbino/ineHa b . 1 . 9.7. m ona Ao/uKHa Obiib m na 
npeAe/iax 1 c/,Ae;ieHHe : 0,1 Mc/Ae/ieHne. O npa 

BM/lbHOCTH yCraHOBKH M TOUHOCTH paSBepTKM 
b 3 TOM AuanaaoHe CKopocreki c/ieAyei y 6 eAH 7 b- 
cj) c noMOLUbfo renepaTopa uacTOTbi. OcHOBHayi 
ycTanoBKa a/iSMeHTOB yKasana b n. 9 . 7 . 

riyreM nocreneHMoro M3MeHeHM« CKopocTH pas- 
BepjKM b npeAG/iax ot 1 c/AC/ieHMe ao 0,1 mc / 
/Ae/ieHMe m nyreivi coorBejCTByiOLAeM ycranoBKH 
MacTOTbi reneparopa nposepHTb TOUHOCTb pas- 
BepTKH M ee /iMHennocTb. 

/^onycKaeTCJi omubKa pasBepxKM, MSMepjieMaa 
no 2 M 9 Ae/ieHn«M pacipa, ne 60 /iee ’ 4 %. 
/tonycTMMa.n neaMHeMHOCTb b HHiepBa/ie 2-9 
/iMHMH coCTaB/ifler ■■ 2 %. 06iii,yK) A/inHy /ihhmm 
pasBepTKM ycraHOBHTb noTeHUMOMerpoM R 74 
paBHyfo 10 5 60 /ibUJnx Ae/ienHM npn CKopcCTM 
pasBepjKH 1 Mc/Ae/ieHne. 

ripn ycTaHOBK.e Ha ocxa^ibHbix npeAe/iax 50 mkc / 
/,/ieneHne - 0,1 MKc/Ae/ieHne HeobxoAUMO pyxo- 
BOACTBOBarbcn Hn>Kec/ieAyK)LAeM Tabamien 3, 
B KOTOpOH yxasaH npeAe/i paasepiKH, uacTora 
Ka/iMbpoBKH, KO/iMuecTBO AG/ieHMH pacjpa, npH- 
xoA^uieecji na oahh nepnoA curna/ia xa/iubpoB- 
KH, a TaK>Ke ycTanoBOMHbiM a/iewenT. 

, 4 /lfi OUe.HKM TOUHOCTH M H 6 / 1 M HeM HOCTM CHpa- 
BeA/iMBbi re >k 3 npaBH/ia, xax h npn ncno/ib30- 
BaHMH Anana30Ha 1 c/fieneni^e - 0,1 Mc//\ene- 
Hkie. 



9.8. Checking and adjustment of the time base 

The basic adjustment of the time base, which 
has been carried out according to item 9.7., must 
apply within the range 1 s/div. to 0.1 rns/div. The 
correct adjustment of the time base and its pre- 
cision within the mentioned range can be veri- 
fied with the supply of precision frequencies. The 
control elements of the BM 550 instrument re- 
main set as in item 9.7. By successive altering of 
the time base setting from 1 s/div. to 0.1 ms/div. 
and the corresponding setting ot the generator 
of precise frequencies, the accuracy of the time 
base and its linearity can be checked. The per- 
missible error of the time base, measured at the 
2nd and 9th divisions, is maximum ‘ 4 %. The 
permissible non-lineority between the 2nd and 
9th divisions is ' 2 %. The overall length of the 
time base sweep has to be set to 10.5. large 
divisions with the aid of R74 at 1 ms/div. 



For adjusting the remaining range 50 ,as/div. to 
0.1 _«s/div. Table 3. is decisive; it tabulates the 
following: Range to be checked, calibrating fre- 
quency, number of graticule divisions per wave- 
form, and the element to be readjusted. For eva- 
luating the accuracy and non-linearity the same 
criteria apply as for the range 1 s/div. to 0.1 ms/ 
/div. 
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Tab. 3 



Nastavovany 
rozsah casove ' 
zakladny i 


Kalibracni 

kinitocet 


Pocet dilku 
raslru 


Nastavovaci 

prvek 


50 ,us/dil 


10 kHz 


2 


Cl 4 


20 «s/dil 


100 kHz 


0,5 


C14 


10 ,us/dil 


^ 100 kHz 


1 


C14 


5 ,us/dil 


100 kHz 


2 


C16 


2 .us/di'l 


1 MHz 


0.5 


C16 


1 ,4^s/dil 


1 MHz 


1 


C16 


0.5 ,us/clil 


1 MHz 


2 


C17 


0.2 as/dil 


10 MHz 


0.5 


C17 


0.1 /js/dil 


10 MHz 


1 


C17 



Zafadit tiacitkem cqsovou lupu 10X ^ v nastave- 
ni pro rozFoh 0,1 ^as/dil die tabulky 3 kontroiovat 
linearitu a presnost casove zakladny. Ph'padne 
odchylky vyrovnat dostavem'm trimru C3 a C4 
V koncoverri stupni horizontalm'ho zesilovace. 



9.9. Kontrolc a dostaveni vertikalni'ho zesilovace 

9.9.1. Kontrola a dostaveni 

vychylovaciho cinitelo 

Pomoci kabelu dodavaneho jako phslusenstvi 
s p'n'strojem propojit vystupni zdirku kalibratoru 
,.60 mV" se vstupni'm konektorem kanalu A. Pre- 
pinoc vychylovaciho cinitele kanalu A prepnout 
do polohy .,20 mV/DlL" a cerveny knoflik plynule 
zmeny vychylovaciho cinitele nnstavit do prove 
krajni polohy. Sepnout funkcni tiacitko „A" a po- 



Ta6n. 3 



VcTaHaBZiMBae- 
MbiM npeAe/1 
CKOpOCTkl' 
pasBepTKM 


MacTora 

Ka/lMOpOBKM 


Ko/lM^eCTBO 

Ae/ieHMM 

pacTpa 


VcraHOBOM- 

HblM 

a/ieMGHT 


50 MKc/Ae/iOHMe 


10 kPu 


2 


C14 


20 MKc/Aeaenne 


100 kTu 


0,5 


C14 


1 0 MKc/AO/ienM3 


I 1 00 kT h 


1 


C14 


5 MKc/Ae/ieHne 


100 Kfn 


2 


C16 


2 MKc/Ae/iGHne 


1 MTm 


0.5 


C16 


1 MKC/AC/ICHUe 


1 Mrii 


1 


C16 


0,5 MKc/Ae/ienvie 


1 MTn 


2 


C17 


0,2 MKc/Af.acHne 


10 MTu 


0,5 


C17 


0,1 mkc/ag/iogmo 


10 Mfu 


1 


C17 



C noMOiUbio iC'ionKu ycTCHOBUTb /lyny BpeMCHH 
10X ^ B nono)i<eHMM 0,1 Mi<c//ie/ieHMe no Ta6/iu- 

qe 3 npOKOHTpO/lUpOBaTb /lUHeMHOCTb M TOnHOf' 
pasBepTKu. OoHcipy>KeHHbie OTK/iOHCHMa ycrpa 
Hurb no/-CTpoeiiHb:MM KOHAGHcaropaMH C3 h C l 

B oKOHeMHOM KacKa/10 yCM/inTe/1/1 i opn3oiiTa/ib 
HOI o orK/ioneiikoi. 

9.9. KoHTpo/ib n ycTaHOBKa YCn/inTeru) 
BepTHKanbHoro ycM/ieHMH 

9.9.1. KoHTpo/ib H yCTaiHORKa 

K o 3 cp cp H u H e H r a o t k a o h e h h 

C noMOiiibK) Kadean, riocraBaaeMoro b KanecTBe 
npnHa/iae>KHOCTH BMecre c npn6opOM coeAu- 
HHTb BbixoAHoe rH63AO Kaan6paTopa «60 mB» 
CO BXOAHbiM THesAOM KaHaaa A. PlepeKaionaTeab 
uyBCTBHTeabHOCTM KaHaaa A nepeBeciH b noao- 
>KeHne «20 MB/AeaeHne» m KpacHyio pynKy naaB- 
HoPi peryanpoBKM KO3C|D0DMUneHTa ycHaeHMn 
ycraHOBkiTb b npanoe xpaMnee noao>KeHH3. 
BKaiOMHTb KHonxy padoTbi «A» m noroHiiHOMCT 



Table 3 



Adjusted 
time base 
range 


Calibrating 

frequency 


Number of 
graticule 
divisions 


Adjusting 
1 element 

1 


50 'is/div. 


10 kHz 


2 


C14 


20 ,as/div. 


100 kHz 


0.5 


C14 


10 ,as/div. 


100 kHz 


1 


C14 


5 jtis/div. 


100 kHz 


2 


Cl 6 


2 us/div. 


1 MHz 


0.5 


C16 


1 as/div. 


1 MHz 


1 


CIO 


0.5 as/div. 

• ' 1 


1 MHz 

1 


2 


C17 


p 

ro 

qT 

< 


10 MHz 


0.5 


Cl 7 


0.1 as/div. 


10 MHz 


1 


C17 



After setting the sweep magnification in operat- 
ion by depressing the push-button "10X". and 
selecting the range 0.1 as/div. (see Table 3.), the 
linearity and accuracy of the time base have to 
be checked. Deviations, if any, can be remedied 
by adjusting the trimmers C3 and C4 in the final 
stage of the horizontal amplifier. 

9.9. Checking and adjustment of the vertical 
amplifier 

9.9 1. Checking and adjustment of 
the deflection coefficient 

The output socket "60 mV" of the calibrator has 
to be interconnected with the input connector of 
channel A by means of the cable supplied to- 
gether with the BM 550 instrument as one of the 
accessories. The selector of the deflection coef- 
ficient of channel A has to be switched to 
"20 mV/div." and the red knob for continuous 
control of the deflection coefficient set to its ex- 
treme clockwise position. The push button "A" 
has to be depressed and, with the shift control 
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moci potenciometru posuvu .. ) “ nastavit zobra- 

zenf na stred stfnftka. Obdelnikovy prubeh z ka- 
libratoru pomoci oviadacich prvku cascve z6k!ad- 
ny zasynchronizovQt a prepi'nac ..CAS/Dl'L" na- 
stavit tak, aby na stinitku by!o zobrazeno nekolik 
period kalibracniho napeti. 



Sroubovakern^ dostcvit pctenciometr oznaceny na 
panelu „KAL tak, aby velikost amplitudy zobra- 
zeni byla 3 velke dilky rastru stinitka. Obdobnym 
zpusobem, po privedeni kalibracniho signalu na 
vstup a sepnuti' tiacitka „B“, zkontrolovat a 
pnpadne dostavit vychylovaci cinitel kanalu B. 



9.9 2. Kontrola a dostaveni' ss 
vyvdzeni vstupniho 
zesilovace 



Sepnout funkcni tiocitko „A‘ a nulovaci tiacftko 
kanalu A.^ Tlacitkem „AUT'' zajistit automaticke 
odbihanf cosove zakladny. Sroubovakem dosta- 
vit porenciometr kanalu A oznaceny na panelu 
„BAL" tak, aby se stopa na stinitku pri prepinani 
prepinace vychylovaciho cinitele do poloh 2-5- 
— 10 mV/DlL neposouvala o vice nez 2 mm. Ob- 
dobnym zpusobem zkontrolovat a dostavit kanal 
B. 



pOM CMeiqeHHJi « . » ycraHOBHTb ocLin/i/iorpaivi- 

My no qeHTpy OKpaHa. rip«Moyro/ibHbm cnrna/i 
c BbixoAO Ka;i'/i6paTopa CMHxpoHM3npoBaTb c no 
MOLUbfc oaeivieHTOB ynpaB/ieHHM pasBepTKon m 
nepeK/iroMare.nb «BPEMfl//lE/lEHME» ycraHo- 
BMTb B Tai<oe no/io)i<eHue, uroobi na aKpane m 30- 
6pa)f{a/iocb necKo/ibKo nepnoflOB Hanp«)i<eHuyi 
Ka/indpOBKH. 

OrBepTKOM ocyiuecTBHTb ycTcti-iOBxy noTenqno 
Meipa. o6o3HaueHHoro na naHe/iu Mepes «KA/1.» 
Tax, MTodbi aMnanjyAa ocun/i/iorpaMivibi cocia- 
B/iJi/ia rpM 6o/ibijJMX AeneHH.q pacipa na axpaHe. 
Aha/iorM'iHo noc/ie noAaMM cuiHa/ia Ka/in6poBKM 
Ha BxoA B M Ha>Kainq na KHonxy «B» npoKOH- 
rpo/iMpoBOTb H, B criyuae neodxoAHMOCi h, ycia 

HOBHlb iiyBCTBm (;/ll)MOCTb KaHa/ui B. 

9.9.2. K o H I p o /I b M y c T a H o b k a 
p a B H o B o c M q B X o A H o r o 
ycM/iMTe/iq no noCToqHHorviy 
T o K y 

Ha>KaTb Ha KHonxy «A» h KHorixy ycTanoBKH 
Hy/iq Kahia/ia A. Khookom «ABT.» odecneuHTb 
aBTOMaTHuecKyio padoiy reHeparopa pa3BepTKH. 
OTBepTKoPi Bpainajb ocb noTeHUMOMexpa lOHa- 
na A, o6o3HaueHHyK) Ha nahie/iw nepea «BAL» 
Tax, UTodbi /iMHnq Ha axpane npn nepex/uoneHHH 
nepex/iiouare/iq uyBCTBHTe/ibHOcxM b npeAe/iax 
2-5-10 MB/Ae/ieHne CMeiua/iacb He donee, neivi 
Ha 2 MM. 

Ana/iorHMHO npoBepmb h yCTanoBHTb xanan B. 



potentiometer " ", the image set into the cen- 

tre of the CRT screen. The rectangular vyaveform 
of the calibrator has to be synchronized by ad- 
justing the controls of the time base, and the 
selector "TIME/DIV." set to that several periods 
of the calibrating voltage are displayed on the 
screen. Then, with a screwdriver, the potentio- 
meter marked "CAL" has to be adjusted so that 
the amplitude of the image tokes uo three large 
divisions on the graticule on the screen. After 
applying the calibrating signal to the input of 
channel B and depressing the push-button "B", 
the deflection coefficient of channel B has to be 
checked and readjusted (if necessary) is a simi- 
lar way as for channel B. 



9.9.2. Checking and adjustment of 
the DC balance of the input 
amplifier 

The selector push-button "A" and the zeroizing 
one of channel A have to be depressed. Then, 
with the push-button "AUT" the automatic mode 
of operation of the time base has to be set. The 
potentiometer marked "BAL" has to be set with 
a screwdriver so that the trace on the CRT screen 
does not drift by m.ore than 2 mm when the se- 
lector of the deflection coefficient is switched to 
the positions 2, 5 and 10 mV/div. In a similar way 
also channel B has to be checked and, if neces- 
sary, readjusted. 



9.9.3. Kontrolo a dostaveni 
kapacitniho vyrovnani 
vystupniho delice 

Kontrolu provest v zapojeni die bodu 9.9.1. Do- 
stavit optimdini tvar obdelnikoveho prubehu na 
stinitku V polohach pt^cpinace vychylovaciho ci- 
nitele 20 mV/DlL; 0,2 V/DlL a 2 V/DIL podle ta- 
bulky 4. 



9.9.3. KoHTpo/ib M ycraHOBxa 

eMxocTHOM xoMneHcaqHM 
BbixoAHoro Ae/iMTe/iq 

KoHTpo/ib ocyu4ecTBHTb no cxeMe, npnBeAeHHOM 
B nyHxre 9.9.1. 

VcraHOBHTb onruMa/ibHyio c}3opMy cnrHa/ia npq- 
Moyro/ibHOM goopMbi Ha axpane b no/io>KeHkiqx 
nepexAiouaje/iq uyBCTBHre/ibHoCTM 20 MB/Ae/ie- 
HHe; 0,2 B/AeAenue m 2 B/Aeneai^e no ladAMue 4. 



9.9.3. Checking and adjustment of 
the capacitance balance of 
the output divider 

This check has to be carried out with the con- 
trols set as described in item 9.9.1. Optimum 
rectangular shape of the displayed image has to 
be adjusted on the screen with the deflection 
coefficient selector switched successively to 
20 mV/div., 0.2 V/div. and 2 V/div. (see Table 4.). 
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Tab. 4 



Ta6/i. 4 



Table 4 



Poloha 

prcpinace 


Napetf 

kalibratoru 


Dostaveni' 


kapacity 


Kanal A 


Kanal B 


20 mV/dil 


60 mV 


C 12 


C12 


0.2 V/d(l 


600 mV 


C 7 


C 7 


2 V/di l 


6 V 


C 1 


C 1 



9.9.4. Kontrola prechodove 
charakteristiky 

Kontroki provest pomoci generatoru obclelniko- 
vych impuizu s nobeznou hranou asi 4 ns a sir- 
koLi asi 10 ^4/5 o amplitude SO az 100 mV a vy- 
stupni impedanci 50 

Signal z generatoru privest na vstupni konektor 
kontrolovaneho kandiu kabelem zakoncenym 
50 pruchozi zatezi. Pri zminene amplitude ge- 
neratoru kontrolovct oba kanaiy pri vychylovacim 
ciniteli „20 mV/DlL". Dovoleriy prekmit je 5 %• 
Pn'padne dostaveni prechodove charakteristiky 
doporucujeme sverit opravne vyrobniho podniku. 



9.9.5. Kontrola kmitoctove 
charakteristiky 

Z vf generatoru se stalou amplitudou a vystupni 
impedanci 50 privest signal o kmitoctu 1 MHz 
kabelem zakoncenym pruchozi zatezi 50 12 no 
vstup kontrolovaneho kanalu. Amplitudu genera- 
toru nastavit tak, aby na kontrolovanem rozsahu 
byla vyska zob'ozeni na stinitku 3 vclke dilky. Zvy- 



rio/io>KeHMe 

nepeK/HOMare/ni 


HanpajKGHHe 

Ka/in6paTopa 


VoiaHOBKa 


eMKOCTM 


Kanan A 


Kana/i B 


20 M B/Ae/ieHne 


60 mB 


C12 


C12 


0,2 B/Ae/ieHne 


600 M B 


C7 


C7 


2 B/Ae/ienne 


6 B 


Cl 


Cl 



9.9.4. K o H T p o /I b n e p e X o h o m 
X a p a K 1 e p u c 1 u K M 

KoHT'po/ib ocyiuecTB/i5ieTCji c noMouibio lenopa 
Topa npaMoyro/ibHbix uiviny/ibCOB, A/iMie/ibHOCTb 
nepeAHero cpponra KOTopnix cocTaB.naei npn6/i. 
4 HC npu A/inTe/ibHOCTM MMriy/ibca npn6/i. 10 mkc 
H aMn/iMTyAe 80 - 100 mB na BbixoAHOM conpo- 
THB/ieHMH 50 Om 

CnrHa/1 leHcpaTopa rioAciTb na sxoAHoe rnesAO 
KOHTpo/inpyeMoro xana/ia c noMOiubio Kadeaa, 
Harpy>KeMHoro na npoxoAHyio narpyaxy 50 O.vi. 
ripn yKasannoM aivinAHTyAe CHrua/ia renepaTopa 
npoKoiHTponupoBaTb o6a Kana/ia npn KO30rpnun- 
eHxe oiKaoHUHUji «20 MB/Ae/ienne». /l,onycTM- 
MbiPi Bbidpoc cociaR/iHei 5 %. ripM HeobxoAM- 
MOCTU ycraHOBKU nepexoAHOM xapaxTepMCTUKM 
peKOMeHAyoTCJi ooparHrbCJ' ua peivioHTHyso Ma- 
crepcxyto aano/ui uai monu re/m. 



9.9.5. K o H r p o /I b n a c r o r m o m 
:< a p a K T e |3 M c T M K M 

C BbixoAa reHepaxopa curna/ia BM c mociojihhom 
aivinnMxyAoh m BxoAHbiM conpoxim/ieHueM 50 Om 
no/iaBaxb cmna/i nacxoxoki 1 MT n c rioMoiiibio 
Kv.6em\, ocHauj.enHOf o npoxoAnou HaipysKou 
50 Om na bxoa KOKxpoaupyeMoro Kana/ia. Am- 
HAMxyAy curHana renepaxopa ycxanoBUxb xax, 
qxo6bi Ha KOHxpo/iHpyeMOM npeAe^e pasMax oc- 
UHA/iorpaMMbi Ha SKpane cocxaBZisa 3 do/ibujux 



Selector 

position 


Calibrating 

voltage 


Adjusting i 
Channel A 


capacitors 
Channel B 


20 mV/div. 


60 mV 


C12 


C12 


0.2 V/div. 


600 mV 


C7 


C7 


2 V/div. 


6 V 


Cl 


Cl 



9.9.4. Chocking the transient 
response 

This check has to be carried out with the aid of 
a generator of rectangular pulses, the rising 
edge of which is approximately 4 ns, the pulse 
duration about 10 as, the amplitude 80 to 
100 mV and the output impedance 50 12. The 
signal of the generator has to be applied to the 
input connector of the channel to be checked by 
means of a cable terminating in a 50 12 open- 
circuit load. At the mentioned amplitude the 
two channels have to be checked with 20 mV/ 
/div. set. The permissible overshoot is 5 %. Re- 
adjustment, if necessary, should be entrusted to 
the makers’ Service Organization. 



9.9.5. Checking the frequency 
response 

An RF generator of constant amplitude and 50 12 
output impedance has to be employed for apply- 
ing a signal of 1 MHz to the channel to be test 
ed over a cable terminating in a 50 12 open-cir- 
cuit load. The amplitude of the generator has to 
be set so that all the checked frequencies pro- 
duce the image height of three large divisions 
on the screen. Then, the frequency of the gene- 
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sovot kmitocet Qoneratoru a kontrolovat vysku 
zobrazenf na stinftku. Na 25 MHz nesmf zobraze- 
na amplituda poklesnout o vice nez 30 % ampli- 
tudy pri 1 MHz. 



9.9.6. Kontrola a ss vyvazeni 
k a n o I u B 

SepnoLit funkcni tlocitko „B" a nulovaci’ tiacftko 
kanalu B. Regulator posu/u kanalu B „ | " na- 

stopa na stmftku pri spinani 
tiacitka „B neposouvala. Dostavnym prvkem 
R216 na tistene desce vertikalniho zesilovace 
dcstavit stopou na stred rastru. 



9.9.7. Kontrola a ss vyvazeni A±B 

Sepnout tiacitko „A - B" a stopy obou kanalu 
nastavit prislusnymi regulatory posuvu na stred 
rastru. Sepnout funkcni tiacitko „A B" a do- 
stavnym prvkem R204 na tistene desce vertikainf 
ho zesilovace dostavit stopu na stred rastru. 



9.9.8. Kontrola a nastaveni 

horizontclniho zobrazenf 

Sepnout funkcni tiacitko „A" a nulovaci tiacitko 
kanaiu A a p,--! bezici casove zdkiadne nastavit 
stopu na stinitku regulatory horizo.ntalniho po- 
suvu „ symetricky kolem vertikdlni osy rastru. 



/le/ieHuq. YBe/iMMMBaTb uacToiy renepaiopa u 
npoBepiRTb pasMax n 3 o 6 pa>KeHM« Ha SKpaHe. Ha 
MacTOTe 25 Mfu n3o6oa>KaeMa5i ocMn/i/iorpaMMa 
He AO/DKHa yMeHbuiMTbca 60 /iee, ueM na 30 % 
OTHOCHTe/ibHo paSMaxa Ha uaCTOTe 1 MTn. 



9.9.6. KoHTpo/ib M 6a/iaHCnpoBKa 
no nocTOJiHHOMy loxy 
K a H a /i a B 

Ha>i<arb na KHOPKy pe/KHMa padorbi «B» u khoii- 
i<y ycTUHOBKH Hy/13 Kana/ia B. Pery/iynop CMeme- 
HMq Kana/ia B « | » yCTanoBuib Tax, UTodbi nw 
HMq Ha 3!<paiie npH nepoKmoueHHH khobkh 
«B .> He CMOLLia/iacb C noMOiMbic eneivieHTa 
R21S Ha n/iare ycMnMTenq BepTHxa/ibHoro otk/io- 
Hei-iMq ycraHOBMTb ;i/ihhk) no ueHjpy pacipa. 



9.9.7. K o H r p o /I b h 6 a n a 11 c h p o b k a 
no n o c r o 51 H h o M y foxy A ‘K B 

Hamarb na KMonKy «A ^ B» m /imhhh paaBepTKM 
odoHx Kana/ioB ycraHOBHib c noMOiitbio cootbct- 
CTByioiMMx pery/iHpoBOK no qeHTpy pacipa. 
BK/uouMTb KHonxy pewHMa padoibi «A B» 
M c noMOiJUbto yciaHOBOUHoro e/ieivieHia R204 
Ha n/iaie ycHnMie/iq BepinKa/ibHoro oiK/ioneHMa 
yciaHOBHTb nqiHO 110 nempy pacipa. 



9.9.8. K o H I p o /I b H y c I a H o B K a 

y c H /I H I e a 51 r o p m 3 o h i a a b h o r o 
OTKaOHeHM5l 

Ha>Kaib Ha KHonxy pe>KHMa padoibi «A» m khoh- 
i<y ycranoBKH nya5i Kanaaa A h npH padoiaio 
meM reneparope pa3sepiKn ycianoBMib anHMK> 
Ha axpane CH.MMeipHnHo oiHOcmeabHO eepiM- 
KaabHOH ocM pacipa, Mcnoab3y5i Aa5i aioro pery- 
anpoBKM CMeLiteHM5i no ropM3omaan « ». De- 

peKaionaieab « BPEM^//IE/1EHME» nepeseciM 



rotor has to be increased gradually and the 
height of the waveform displayed on the screen 
checked: at 25 MHz the displayed amplitude 
must not drop by more than 30 % of that at 
1 MHz. 



9.9.6. Checking and DC balancing 
of channel B 

The selector push-button "B" of channel B and 
its zeroizing push-button have to be depressed. 
The shift control " \ " of channel B has to be 
set so that the image on the screen remains sta- 
tionary when the push-button marked "B " is 
being manipulated. Then, the trace has to be 
shifted into the centre of the screen by adjusting 
the control element R126 on the printed circuit 
board of the vertical amplifier. 

9.9.7. Checking and DC balancing 
o f A - B 

After depressing the pu.sh-button "A -- B", the 
traces of the two channels have to be centred by 
manipulating the two vertical controls. Then, the 
push-button "A ! B" has to be depressed and 
the trace set into the centre of the CRT screen 
by means of control element R204 mounted on 
the printed circuit board of the vertical amplifier. 



9.9 9. Checking and adjustment of 
the horizontal display 

The push-button "A" and the zeroizing push-but- 
ton of channel A have to be depressed and, with 
the time base running freely, the trace on the 
screen has to be set symmetrical to the vertical 
axis of the graticule by means of the horizontal 
shift controls " Then, the selector "TIME/ 

/DIV." has to be set to "X - Y" and the spot on 
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Prepnout prepinac ..CAS/DlL" do polohy „X— Y 
regulacnim prvkem RSI no tistene desce horizon- 
talniho zesilovace ncistavit bod no vertikalni osu 
rostru. Nostavit prepinac vychylovaciho cinitele 
kanalu 3 do polohy „10 mV/DlL“ a no vstupni 
konektor kanalu B pfivest napeti z kalibratoru 
60 mV. Dostavnym prvkem R260 na desce verti- 
kalniho zesilovace nastavit amplitudu horizontal- 
niho zobrazeni na 6 velkych dilku. Dbdt, aby p;i 
mereni byl cerveny knoflik plynule zmeny vychylo- 
vaciho cinitele kanalu B v prove krajni poloze. 



9.10. Kontrola a naslaveni oddelovace TV 
synchronizace 

Generator TV signalu (pozitivni videomodulcice, 
vystupni napeti asi 1 V) pripojit na vstup „A , 
vazba stridava, vyska obrazu 2 dilky. Zafadit tla- 
citka „TV“; „INT". Radic casove zakladny 

nastavit na „100 ,as/DiL." 



Potenciometrem R36 nastavit stabiini zobrazeni 
sledu synchronizacnich impulsu. Poopravit nasta- 
veni potenciometrem „UROVEN' a pak zmensit 
obraz na 4 dilky (mezi vrcholy synchronizacnich 
impulsu o 100 % videomodulaci). Dostavit R36 na 
stabiini zobrazeni a znovu kontrolovat stabilitu 
obrazu pri vysce 2 dilku. Obsahuje-li videosigndi 
rusivou slozku stfidaveho napeti nebo sumu, ne- 
musi byt zobrazeni stabiini. Proto neni vhodne 
nastavovdni pomoci TV prijimace. 



B nc/io>KeHMe «X -- Y.'> {ropwaoHTa/ibHbikl ycM/iu- 
re/ib) M pery/iupOBKOH F^81 na n.naje ycu/iMTe/iji 
ropusoHTaabHoro OTi</ioHeHnyi ycTaHOBHXb ojitho 
no BepTHKanbHOM ocn pacxpa. □epeK/iio'-iaxe/ib 
uyBCXBkne/ibHocxM Kana/ia B nepesecxu b no/io- 
>KeHue «10 MB/4E/lEHk‘E» u na BxoflHoe rHesAO 
KQHana B noA^xb Hanpa>KeHne c BbixoAa Ka/in- 
dpaxopa 60 mB. C noMOiUbfo ycxaHOBOMHoro 
o/ieMGHxa R260 na n/iaxe ycM/inxe/in aepxMKa/ib 
Horo oxK/iOHeHu;i ycxaHOBuxb awnauxyAy no ro- 
pH30Hxa/in, paBHyK) 6 doabuiuM Ae/ieHu^iivi. 
C/ieAMXb 3a xeM, nxo6bi npM n3MepeHnn Kpacnaa 
pyuKa n/iaBHon pery/inpoBKU nyBCXBHxe/ibHocxn 
Kaiia/ia B HaxoAn/iacb b npasoM KpauHeivi no/io- 
wenuM. 



9.10. KoHxpo/ib M ycxaHOBxa cenapaxopa 
CMHXpOHH3MpYK)imiX MvinynbCOB 
xe/ieBM3MOHHoro CMTHa/ia 

PeHepaxop xe/ieBM3MOHHoro cnrna/ia (no/io>KH- 
xe/ibHaa BMAeoMOAyaaL4H«, sbixoAHoe Hanpq>Ke- 
HMe npnd/i. 1 B) noAK/iJonnTb ko BXOAy «A», 
CB5i3b no nepeMCHHOMy xoxy, ypoBenb ocun/i/io 
rpaMMbi 2 AeaeHkia. Ex/iKDMMXb K.nonKki «TB», 
«BHYTP.». riepeK/iK)Maxe/ib CKOpocxn pas- 
BepxKH ycxaHOBMxb B no/ioH<eHMe «100 mkc/^E- 
/lEHMEx. rioxeHUMOMexpoM R36 ycxanoBHXb 
ycxoHMMBoe M3o6pa>KeHue noc/ieAOBaxe/ibHOCXM 
cuHxpoHM 3 npyK)LLinx nivmyAbCOB. VTonHnxb ycxa- 
HOBKy noxenuMOMexpoM «YPOBEHb» u noc/ie 
oxoro yivieHbiJJMXb n3o6pa>KeHMe ao 4 Ae/iennH 
(Me>KAy UHKaMM CMHXpOHM3HpyK)mMX HMny/lbCOB 
H ypoBHeM 100 % BHAeoMOAy/iJiUMM). Ycxano 
BMXb R36 A/i« o6ecneiieHnyi ycxoiiMMBoro n3o6pa 
>KeHH51 H CHOBa npOKOHXpO/lkipOBaXb yCXOMMH 
Bocib M3o6pa>i<enn5i npn paaiviaxe 2 Ae/iennn. 
EC/1H BMAeOCUTHa/l COAep>KMX COCXaB/lJ1K)lityK3 
HaE^OAOK M/iM LuyMa, xo n3o6pa>KeHne MOM<ex 
oKasaxbca neycxoPi'-iMBbiM. floaxoMy Heqe/ieco- 
o6pa3Ho npoM3BOAHTb ycxanoBKy c noMOLUbfO 
TeAeBH3MOHHoro npneMHMKa. 



the screen set onto the vertical graticule axis by 
means of the control element R81 which is on 
the printed circuit board of the horizontal ampli- 
fier. After setting the selector of the deFlection 
coefficient of channel B to "10 mV/DiV.", the 
voltage of 60 mV derived from the calibrator has 
to be applied to the input connector of channel 
B. The amplitude of the horizontal display has to 
be adjusted to take up six large divisions by 
means of the control element R260 on the print- 
ed circuit board of the vertical amplifier. During 
this test care must be taken to keep the red knob 
for fine adjustment of the deflection coefficient 
of channel B always set to its extreme clockwise 
position. 



9.10. Checking and adjustment of the TV sync 
separator 

A TV generator (of positive video modulation and 
approximately 1 V output voltage) has to be con- 
nected to the input "A". The coupling must be AC 
and the image height 2 divisions. The push-but- 
tons TV , . (NT" have to be depressed and 

the time base switched to "100 ^as/DIV.". With 
potentiometer R36, a stable image of the train 
of sync pulses has to be set and with the control 
"LEVEL" the image adjusted, if necessary. Then, 
the image must be reduced to 4 divisions betwe- 
en the peaks of the sync pulses of 100 % video 
modulation. Afterwards, the image has to be sta- 
bilized by means of R36 and then its stability 
checked anew at a height of 2 divisions. If the 
applied video signal contains an interfering com- 
ponent of AC or hum character, then the image 
may not be stable, therefore it is not advisable 
to employ a TV receiver for this test. 
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10. POKYNY PRO OPRAVY 

10.1. Vymena soucasli 

Pri vymene soucasti na deskach s plosnymi spoji 
neni dovoleno pajeni' soucasti ze strany folie, ale 
je nutno postupovot timto zpusobem: 

Vadnou soucast odstfpneme tak, aby delka vy- 
vodu nad tistenou deskou byla co nejdelsi. Tuto 
zbylou cast co nejdokonaleji ocistime a na ni 
pripajime soucast novou. Pri vymene soucasti je 
nutno dbat, abychom nemuseli pajet diouho ne- 
bo vicekrat, aby nedoslo k uvolneni medene fo- 
lie. Pri vicenasobnem zniceni stejne soucasti je 
vhodne zaslat pfistroj do vyrobniho podniku 
k oprave. 



10.2. Vymenci tranzlstoru 

Tranzistory v objimkach je mozno vymenit pouhym 
vysunutim z objimky. Pfi zpetnem zasunuti je 
nutno dbat na to, aby nedoslo k nespravnemu 
zasunuti (orientacni vystupky na objimce i nn 
tranzistoru se musi kryt). Pfed vytazenim FE tran- 
zistoru je nutno vyvody tranzistoru zkrotovat zkra- 
tovacimi perky. Pfi zpetne montazi je mozno per- 
ka odstranit az po nosunuti tranzistoru do obji- 
mek. 



10.3. Vymena integrovanych obvodu 

Integrovane obvody jsou podobne jako tranzistory 
zasunuty do objimek a Ize je tedy vyjmout pou- 
hym vytazenim. Pfi zpetnem zasouvani do objim- 
ky je nutno dbat, aby orientacni trojuhelnik vy- 
leptany v desce, byl proti zafezu na pouzdru in- 
tegrovaneho obvodu. 



10. YKA3AHMFi HO PEMOHTY 

10.1. Saiwena fleraneM 

ripu saivieHe Aera/ieM na n/iarax neuaiHoro moh- 
Ta>i<a He /^onycKaerca naajb /xeianb co CTOpoHbi 
cpo/ibru. ripM 3a:VieHe c/ieAyej nociynarb c/ieAyK)- 
LMMM odpaao.M; 

BbimeAUjyK) h 3 cjpo^ Aera/ib OTKycmb t3k, mto- 
6bi 41 ,/iMHa BbiBOAOB HaA n/iaiOH neLiaiHoro moh- 
Ta>Ka 6bi/ia MaKcmvia/ibHOM. OcTCBiuHeca qacin 
BbiBOAOB TU^are/ibHo ounciHTb u K HkiM npHua- 
«Tb HOByio Aera/ib. ripn Baiviene h6o6- 

XOA.MMO C/ieAHTb 3a T6M, MTodbl BpeM« HaMKn 6bl 
no MMHHMa/lbHblM BO M36e>KaHH^ HapyiuGHu;! 
MOAHCM 0o/ibrn. Flpu nCBpOKAGHUM 0o.'ibrn 
B peayabTaje MHoroKpaTHon naPiKM ue/iecoo6- 
pasHO ornpaRHTb npubop na pcMonr na 3aBOA 
M3I OTOBkl I e/lb. 



10.2. SaivieHa Tpan3iiC7opo8 

TpaH3MCTopbi, yciaHoe/ieHHbie b nane/inx, mo)k 
HO 3aivieHHTb nyjeivi npocroro BbiABn>KeHn;i. Flpn 
cdpaTHOM 3aABM>i<eHMM c/ieAyer c/ieAHTb 3a leivi, 
MTOdbl BbIBOAbI BOLU/IH npaBH/lbHO B THe3Aa 
{k/ik)mh Ha naHe/iH h na TpaH3ncTope AO/i>KHbi 
coBnaAarb). DepeA BbiABM/KenneM no/ieabix 

TpaH3MCTOpOB C/ieAyeX LiJyHTMpOBaTb KOpOTKOaa 
MbIKaiOLUMMM npy>KMHKaMH BbIBOAbI TpaiH3MCTO- 
poB. ripM o6paTHOM MOHTa>Ke c/ieAysT ycTpannrb 
npy>KMHKH TO/IbKO nOC/16 yCTaHOBKM TpaH3HCTO- 
poB B nane/iax. 

10.3. Sa.vieHa HHrerpa/ibHbix MHKpocxeivi 

IdHTerpa/ibHbie MHKpocxeMbi, ana/iorHMHO TpaH- 
3HCTOpOM, yCTaHOB/lGHbl B HaHe/lJlX, B pe3y/1bTa- 
re Mero mx mo>kho BbiumviaTb nyreivi npocroro 
3b!ABM>KeHM51. flpM yCraHOBK6 HOBbIX MUKpOCXOM 
c/ieAyer c/ieAurb 3a reivi, urodbi k/ikdm na Kop- 
nyce MHKpocxeMbi coBnaAa/i c rpeyro/ibHOM Mer- 
KOH Ha n/iere neuarHOH cxeMbi. 



10. INSTRUCTIONS FOR REPAIRS 

10.1. Exchange of components 

When it is necessary to exchange a damaged 
component mounted on a printed circuit board, 
it is not permissible to solder on the new one 
onto the side of the metal layer. The correct pro- 
cedure is as follows: 

The defective component must be clipped off so 
that the remnants of its connecting wires sol- 
dered to the board remain as long as possible. 
These remnants must be cleaned thoroughly and 
the new component soldered to them. It is es- 
sential to proceed with the exchange so that 
long soldering or a repeated one is avoided so 
as to preclude peeling-off of the copper foil. 
Should a component become damaged repea- 
tedly, then it is advisable to entrust the instru- 
ment for repair to the makers’ Service Organi- 
zation. 

10.2. Exchange of transistors 

Transistors mounted in sockets can be exchanged 
easily simply by pulling them out. When a new 
one is inserted, care must be taken to avoid in- 
correct insertion (the marking on the socket and 
that on the transistor must coincide). Before re- 
moving a field-effect transistor, it is essential to 
short-circuit its outlets with an appropriate link 
which can be removed only after the transistor 
has been inserted reliably again in its socket. 



10.3. Q<change of integrated circuits 

Integrated circuits which are inserted into soc- 
kets similarly as transistors can be exchanged 
easily. It is essential to take care that when a 
unit is reinserted the triangular sign etched into 
the copper foil of the printed circuit board points 
towards the dent in the base of the integrated 
circuit. 
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Hybridni integrovany obvod a linearni integrova- 
ne obvody jsou pajene primo do tisku a pro je- 
jich vymenu ploti zosody die bodu 10.1. 



10.4. Demontdz knofliku 

Knofliky Ize vymenit nebo znovu dostavit do sprav- 
ne polohy ti'm ,ze z knofliku vytohneme bilou kryci 
cepicku 0 povolime nebo pfitahneme sroub, kte- 
ry je uvnitr. 



10.5. Vymena a demontaz prvku umi'stenych no 
panelu 

Pfi demontozi, oprove nebo vymene ovladocich 
prvku umistenych no panelu je nutno nejdnve 
provest demontaz knofliku. Dale je nutno demon- 
tovct veskere vstupni a vystupni zdirky. Tim se 
ndm podafi uvolnit stitek, pod kterym jsou ukryty 
upevnovaci prvky pro prvky umistene na panelu. 



10.6. Postup pri hleddni zavady 

Zakladni nastaveni die bodu 6.4. 

Zapnoul pn'stroj 

ii|)n6op 

Switching on 

Kontrolka svitf 
KOHTpO/lbHUH nuMiui ropM 
Pilot lamp on 



a no 
A a 
Yes 



rndpH/tHbie HHTerpa/ibHbie MMKpocxeMbi m /ih- 
HeHHbie MHTorpa/ibHbie MMKpocxeMbi npuna^Hbi 
Henocpe/tCTBCHHo k K/ieMMe negaTHoro MOHia- 
>Ka, B peey/ibTare gero npu mx saMene c/ieAyer 
pyKOBOACTBOBaibCJI CKaaaHHbIM B n. 10.1. 

10.4. /leMOMTaw pygeK 

PygKM Mo>KHO saMeHjHb M/iM yCTanaB/iMBaTb 
B npaBM/ibHoe no/io>KeHMe nyreM ycrpaHenMyi 6 e- 
noro 3aLUMTHoro Konnagi^a m noc/ieAyiouiero 
oc/ia6/ieHM« m/im aaTHiMoaHMa BMHia BHyipu 
KHOnKM. 

10.5. 3aMCHa m /le^^oHjaw o/ieMeHioB, 
ycTaHOB/ieHHbix Ha naHe/in 

ripM AeMOHTa>Ke, peMOHie m/im 3aMeHe a/ieMCH- 
TOB ynpaB/iCHMa, ycTaHOB.neHUbix na nane/iM, 
c/ieAycT CHaga/ia AeMOHTMposaTb pygxM. /fanee 
C/IGAyCT ACMOHTMpOBajb BCO BXOAHbie M BblXOA* 
Hbie THesAa. B peay/ibraje aioro mo>kho oc/ia- 
dMTb LUMTOK, noA KOTopbiM MaxoA^Tca Kpene>K- 
Hbie o/ieMeHfbi gacxeM, ycraHOB/ieHHbix Ha na- 
He/iM. 

10.6. nopwAOK padoT ripM MaxowAOHMM 
HeMCnpaBHOCTM 

OcHOBHajt ycxanoBKa no nyHKry 6.4. 



Hybrid integrated circuits and linear ones are 
soldered directly to the printed circuit board, 
therefore during their exchange the odvice given 
in item 10.1., must be followed. 



10.4. Removal of knobs 

A knob can be taken off or its setting corrected, 
or it can be tightened after removing the white 
cap and loosening (or tightening) the screw 
which is inside it. 



10.5. Eixchange of components mounted on the 
inside of the panel 

For removing components mounted on the in- 
side of the front panel of the instrument, first of 
all the knobs have to be taken off and then all 
the input and output connectors removed. Thus, 
the front shield of the panel becomes removable 
in order to give access to the concealed screws 
by means of which the components mounted on 
the inside of the panel are attached. 

10.6. Trouble-shooting procedure 
(Oscilloscope) 

The initial setting of the controls is given in item 
6.4.1. 



M Sitova pojistka vadna 
No 

^ CeieBon npoAoxpuHMTC/ib 

neperope/i 
Mains fuse blown 



Pfezkousel bod 9.3. zdroje NN 

klcnbiTaib no n. 9.3. mctomhhkh HH 

Check of the LV supplies, item 9.3. 



I ono 
A a 
Yes 

Vymenit sit'ovou pojistku 
SaivieHMTb cereBOM 
npeAoxpaHMTe/ib 
Exchange of mains fuse 
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1 

Viditolna ph'mka 
casove zakladny 
BMAHa /1MHMH pa3BepTKM 

Visible time base trace 



ano 

Aa 

Yes 



Vidilciny fozkmit 
ve vertikalnim smeru 
BkiAHa /1MHHH paasepTKM 
no BepTMKa/iM 
Vertical sweep displayed 



ano 

Aa 

Yes 



ne 

Pri ..STPEDENI" 

^ viditelny bod 

npM «l4EHTPOBKE» 
BMAHa TOMKa 
Displayed spot 
during "CENTRING" 

I ano 
Aa 
Yes 

Pfezkousct cinnost 
casove zakladny 
body 9.7. a 9.8. tabulka 6 
ripoBepMTb padory 
pasBepTKy - nyHKTbi 9.7 
n 9.8., TadriMHa 6 
Check of time 
base, items 9.7. 
and 9.8., Table 6. 



ne 

Pfczkouset zdroje NN a VN i „Z" - 
° , - zesilovac body 9.3. a 9.4. 

npOBepMTb MCTOMHMKM BH M HH 
M ycM/ime/ib «Z» - nyHKTbi 9.3. n 9.4 
Check of HV and LV and Z amplifier 
items 9.3. and 9.4. 



Her 

No 



ne 

Pfezkouset obvody 

kalibratoru 

bod 9.5.; tab. 5 
npoBcpHTb cxeMy 
Ka/indpaTopa - nyHKT 9.8., 
^a6fn^^a 5 
Chock of calibrator 
item 9.5., Table 5. 



Prezkousct vstupni delic a vstupni 
zesilovac bod 9.9.; tab. 7 
ripoBepmb bxoahoh Ae/imeai> 

M bxoahom yckinmeAb - 
nyHKT 9.9., Tad/inua 7 
Check of input divider and input 
amplifier, item 9.9., Table 7. 
ne 

I H6T 

i No 

Pfezkouset zpozd'ovaci linku, koncovy 

slupeh vet. bod 9.9.: tab. 8 

ripOBepHTb nklHHlO 33Aep>KKH, 

OKOHeMHblH KaCKBA “ 

nyHKT 9.9., Tad/inua 8 

Check of delay line and final vertical 

stage, items 9.9., 



Obraz Ize zasynchronovat 
H3odpa>KoHne mo>kho 
CHHX pOHM3HpOBaTb 
Image can be synchronized 
I ano 



Celkova konlrola die bodu 9 
„Pokyny pro lidrzbu" 

OduiMH KOHTpo/ib no nyHKiy f 

«VKa3aHMii no yxoAy» 

Overall check. Section 9. 



ne Pfezkouset obvody 
H6T spoustenf 
No bod 9.6.; tab. 9 

^ ripoBepMTb cxeMbi 

3anycKa - nyHKT 9.G., 
Tad/iHLia 9 
Check of trigger 
circuits, item 9.6., Table 9. 
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Tab. 5 (Kalibrator) 








Tadmma 5 (Kanndparop) 










Table 8. 












E 


B 


C 


E 


B 


C 


E 


B 


C 


El 


9,25 V 


X 


X 


El 


9,25 B 


X 






X 


El 




9.25 V 


X 


X 


E3 


X 


X 


X 


E3 


X 


X 






X 


E3 




X 


X 


X 


E4 


X 


5,3 V 


0 V 


E4 


X 


5,3 B 






0 B 


E4 




X 


5.3 V 


0 V 


X - nemerit stejnosmerna napeti! 




X - He MSMOpJITb nOCTO«HHbie 


Hanpji *eHnr 






X — The DC voltages must not 


be measured 




Prubehy 








Oopwa curnana: 












Waveforms 


















Kolektor El 
Ko/l/IOKTOp El 


1 


r" 

0 


Collector of El 














































Ba?e E3 
Baaa E3 


1 


r*’ 


Base of E3 
















































Kolektor E3 
Ko/i/ieKTop E3 


J 


0 


Collector of E3 












Tab. 6 (Cos. zakladna + Horizontalni zesilovac) 


Tad/inua 6 (reHeparop paaaepTK 
rop»^30HTa/ibHoro OTKnoHeHMn) 


M + ycM/iMTe/ib 




Table 6. (Time 


base + Horizontal amplifier) 


Nostavenf prvku pristroje jako v bode 6.4.; vypnutf tiacitka 
„AUT" 


VcraHOBKa a/ie.vieHTOB npn6opa 
BbiK/noMena KHonKa «ABT.». 


TaKafl >Ke 


KBK B 


n. 6.4.; 


Controls set as 
is OFF 


in 


tern 6.4.1., except for "AUT" which 


Casova zakladna 








roHopaTop paaBCpTKM 










Time base 












E IVl 


B IV] 


C IV] 


E IB] 


B |Bl 


C [B] 


E [V] 


B [V] 


C |V] 


E50 


-0,7 


0 


+i> 


E50 


0,7 


0 








E50 




-0.7 


0 


+5 


E5? 


0 


+0,7 


+0,5 


E52 


0 


+ 0,7 






+ 0,5 


E52 




0 


+ 0.7 


+0.5 


E55 


+0,92 


t 0,42 


1-11 


E55 


+ 0,92 


+ 0,42 






+ 11 


E55 




+0.92 


fO.42 


+ 11 


E59 


0 


+0.92 


+ 11.8 


E59 


0 


+ 0,92 






4 11.8 


E59 




0 


+ 0.92 


+ 11.8 


E58 


-2,5 


-1,8 


-) 12 


E58 


2.5 


1.8 






+ 12 


E58 




-2.5 


-1.8 


1 12 


E56 


0 


0 


+5 


E50 


0 


0 






+ 8 


E56 




0 


0 


+ 5 
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Horizontdim' zesilovac 





E[V] 


B [V] 


C(V] 


E100 


0 


+ 0,62 


+8,64 


E101 


0 


0 


+ 8,62 


E102 


-1-8 


-j-8,64 


-0,7 


E103 


-h8 


+ 8,62 


-0.7 



Koncovy horizontdim' stupen 





E[V] 


1 B [V] 


C(V] 


E5 


0 


+0.5 


+55 


E6 


0 


+0,5 


+55 



Prubehy 

Zapnute tiacitko „AUT" 



VcM/iMTe/ib ropM30HTa/ibHoro OTKnoHeHMfl 





E [B] 


B |B] 


C |B1 


E100 


0 


+0,62 


+8,64 


E101 


0 


0 


+ 8,62 


E102 


+ 8 


+8.64 


- 0.7 


E103 


+ 8 


+ 8.62 


- 0.7 



OKOHeMHbiki KacKa/1 ropMSOHra/ibHoro orKnoHeuMfl 





E |B| 


B [B1 


C 1B| 


E5 


0 


-1-0,5 


+ 55 


E6 


0 


+ 0,5 


+ 55 



0OpMbl CMTHa/lOB 
BK/uoMeHa KHonKa «ABT.» 



Horizontal amplifier 





E [V] 


B [V] 


C [V] 


E100 


0 


+ 0.62 


+8.64 


E101 


0 


0 


+8.62 


E102 


+8 


+ 8.64 


-0,7 


E103 


+8 


+8.62 


-0.7 



Horizontal final stage 





E |V] 


B IVl 


C [VI 


E5 


0 


'1 0.5 


+ 55 


E6 


0 


+0.5 


+ 55 



Waweforms 

(Push-button "AUT" depressed) 



Kolektor E50 
Ko/ 1 /ieKTop E50 
Collector of E50 




(pouze V pn'tomnosti 
spousteciho signdiu, 
pri „AUT" je zde 
trvale 0 V) 



(xo/ibKO npn Ha/iHUMH curna/ia 
aanycKa, npM «ABT.» nMeerca 
nOCTOMHHO 0 B) 



(Only when a trigger signal 
is present. In "AUT" operation 
there is permanently 0 V.) 



10 1, spicka 8 
lO 1, UITM0T 8 

Integrated circuit 10 1, pin 8 



Kolektor E 52 
Ko/i/ieKTop E52 
Collector of E52 



1 n_" 

i 0 

j — i_r" 

— — I 0 



Em i tor E59 
SMMTTep E59 
Emitter of E59 




♦ 5 
0 



10 2, spicka 7 
lO 2, lllTMCpT 7 

Integrated circuit 10 2 , pin 7 



IT 



+3 

0 



7S 




Tab. 7 (Vertikalni zesilovac) 



Ta6miua 7 (ycMrtMTenb 



E IV] B |V] j C IV| 

E IBl B(B1 ] C|B| 



E42 

E43 

E44 

E2. E3 

E102, E103 
E4. E5 

E104, E105 

E201, E202 
E51 

Eb2 




E151 



OTK/IOHeHMfl) 



Table 7. (Vertical amplifier) 
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Tab. 8 (Verlikaini zesilovac - konc. stupen) 



Table 8 . (Vertical amplifier - final stage) 



Tab. 9 (Obvody spousteni) 

Nastaveni prvku jako v bode 6. 



Ta6/iMua 8 (ycunnrenb BeprMKa/ibHoro OTKnoneHM« 
- OKOHGMHblPi KaCKafl) 





ElVl 
E [B] 


B IV] 
B [B] 


c |V| 
C 1B| 


El. E2 


-f5,3 


+ 6 


+9.6 




-t 5.3 




+ 9.6 


E3. E4 


+ 11,3 


+ 12 






-M1.3 




+ 54 



Ta 6 nn 4 a 9 (cxeMbi aanycKa) Table 9. (Trigger circuits) 

4, vypnute tiacitko „AUT" VcTaHOBKu a/iCMemoii Aunii li ii. 6.4., L’.biKmoweHj KnonKa Controls set as in item 6.4.1., except for AUT which 
«ABT.» is OFF 





E |V1 

E |B| 


B [V] 
B [B] 


c IV] 

C |B| 




E4 


-0,77 

-0.77 


0 


+8.5 
+ 8.5 




E9 


-0,77 

-0.77 


-2.2 az 
H 2.5 

- 2,2 : 2,5 
-2.2 to 
+ 2.5 


+8.5 
+ 8.5 




E13 


+ 9.5 
+ 9.5 


+ 8,9 
•F8.9 


+ 0,17 
+0.17 




E14 


4-10.2 

^10.2 


+ 9,5 
+ 9.5 


0 




E17 


-0,6 

-0.6 


0 


+ 4 




E18 


-0,6 

-0.6 


0 


+ 4 




E21 


+ 12 


+ 12.5 
+ 12.5 


0 




E22 

1 


0 

i 

i 


0 

1 


+ 11.9 
+ 11.9 


(pri „AUT" a bez spousteci'ho 
signalu je na kolektoru asi 5,5 V) 
(npn «ABT.» M 6e3 curHa/ia aanycKa 
Hanpfl)KeHMe Ha KO/i/ieKxope 
npn6/i. 5,5 B) 

(In ",AUT" operation without trigger 
signal approx. 5.5 V is on 
the collector.) 
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Zesllovac spousteclho (synchronlzacniho) signdiu 



VcM/iMTe/ib cMTHa/ia sanycKa (cMHxpoHMaauMn) 



Trigger (synchronizing) signal amplifier 





E [VI 
E |B] 


B IV] 
R [B] 


0 n 




El 


1 1 
p p 


0 


+ 1,44 
j 1.44 




E3 


-1-0.75 

+0.75 


r1,44 
+ 1.44 


H-7 


vsechna napeti mefena bez signdiu 
(lice Hanpn)KOHM5i M3Mep«roTCsi 
063 curnaaa) 

All these voltages must be measured 
withoi.'t u signal being applied. 


E5 


CO 00 
O <D 


+ 7 


+ 12 




E6 


+ + 

o o 


0 


-12 





Oddelovac TV signalu 



Cenaparop cMHxpoHnsupyioiirnx uMiiynbcoB Te/ieBM3H0HH0- 

ro cnrna/ia TV sync signal separator 





E (VI 
0 


C |V] 
0 


0 




E10 


+ 10,6 
-1-10.6 


+ 10,6 
d-10.6 


0 




E13 


!■ 11,3 
+ 11.3 


-1-10,6 
+ 10.6 


h 10.3 
+ 10.3 


vsechna napeti mdfona 
bez signalu 

Bce Hanpa>KeHM5i nsMepruoTca 
6e3 curuaaa 

All these voltages must be measured 
without a signal being applied. 


E15 


■15 


+ 5.6 
+ 5.6 


45 




E19 


+ 6,7 
+ 6.7 


i 6,04 
H 6.04 


+ 6.5 
+ 6.5 





Uvedene hodnoty ss napeti jsou informativni a slouzi VKsaaHHbie 3HaMeHH« flB/i«tOTCfl to/ilko MHCpopMarnRHbiMM All the above given voltage values are of informative cha- 

pouze pro lepsi orinntaci pfi vyhiedavani zavady. n c/iy>KaT ToabKO /lymien opneMrnpoBKH npn naxo>K- ractor only and scr».e for orientation, thus facilitating the 

flerinn HencnpauHOCTn. trouble-shooting procedure. 
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10.7. Postup pri hledam' zavcidy v DMM 



Zapnout pristroj, stiacit tlaci’tko U- 
BK/i(OMMTb iipn6op, HasKaTij Ha KHoriKy U' 
Switching ON the instrument 



10.7. riop^flOK pa6oT ripn Haxow/ieHMM 

HencnpaBHOCTM i4M0poBoro MynbrnMerpa 



10.7. Trouble-shooting procedure 
(Digital multimeter) 



Displej sviti 
/\\Acnr\ev\ ropnT 
Display alight 



vadna pojistka 
rieperope/i npeAOxpaHMre/ib _ 
Blown fuse 



vadny zdroj 

+5 V. -f 15 V. -15 V 

BbILUeALUMM H3 CTpOfl MCTOUHHK 

-h5 B, +15 B, - 15 B 
Defective supply of 
■f 5 V, 4-15 V, -15 V 



kontrolovat die bodu „A" 
KoHTpo/iMpOBajb no n. «A» 
Check according 
to Note "A" 



vymenit pojistku 
BaweMMib npeAoxpaHHTe/ib 
Fuse exchange 



t Yes 

opravit 

OipeMOMTHpOBaTb 

Repair 



Na displeji nastavit 000 
Ha AMcn/iee ycraHOBHTb 000 
Setting of 000 on the display 



zkratovat svorky U 704 
SaKOpOTMTb 3a>KMMbl U704 
Short circuit of terminals 
U 704 



trimrem R125 nastavit no 
displeji 000 

riOACTpOeMHMKOM R125 
ycTaHOBMTb H3 A^cn/iee 000 
000 setting with trimmer 
R125 



zavada je v obvodech 

milivoltmetru 

HeMcnpaBHOcrb b iienax 

MM/UlMBO/lbTMeTpa 

Defect in the millivoltmeter 

circuits 



Stiacit tiacitko R 
Ha>KaTb H.'i KHonxy R 
Push-button "A” depressed 



zavada ve vstupnich obvodech 
HeMcnpaBHOCTb bo BXOAHbix nennx 
Defect in the input circuits 



Na displeji se posouvaji 
desetinne tecky 
Ha AMcn/iee CMemaiOTCM 
AeCBTHMHble 3 HaKM 
Decimal points iDove on the 
display 



zavada v obvodech milivoltmetru nebo automaticke 
volby rozsahu 

HeMcnpaBHOCTb b cxsiwe MM/i/iMBo/ibTMerpa m/im b cxeMe 
aBTOMaTMuecKoro ycTanoB/ieHMH npeAeaa 
Defect in the circuits of the millivoltmeter or 
of the automatic range selection 



^2 




ToMKa «A»: 



Note "A" : 



Bod „A": 

Na svorce U 704 merit pomoci DVM „Uvsi": 



Ha 3 a>KMMe U704 MSwepaTb c noMoinbio qMcppouoro 
MM/i/jMBonbTMerpa «Ubx.»: 



The input voltage Vm on the terminal U 704 has to be 
measured with a digital voltmeter: 



,.Uvst" 1 V 
«Ubx.» I B 
V.„ 1 V 



a no 

Au 

Yes 



ne 

zavada je v obvodech milivoltmetru nebo out. volby rozsahu 
HencnpaBHocTb b cxeMax MM/i/inBo/ibTMerpa n/in b cxeMax 
aBTOMaTML). ycTaHOBKM npeAe/ia 

Defects in the circuits of the millivoUmeter or of the automatic 
range selection 



Vada jc vc vstupnich obvodech 
l-feMcnpaBHocTb b cxewe bxoahom 
Defect in the input circuits 



Vzhiedem k tomu, ze pro dalsi zdsahyjsou zapotrebi spec, merici zafizcni, 
doporucujeme opravu ve vyrobnim zovode. 

BsnAy TOro, mo noc/ieAyioinero BMeiuaTe/ibCTBa Hoo6xcAHMt)i cricUMa/ibHbie MaMepme/ibiibie iipnOopbi, 

peKOMeHAyeicn mx ornpaBMTb a/i« pewoHra Ha 3aBOA H3roTOBHTe/ib. 

As for any further intervention special instrumentation is indispensable, the repair must be entrusted to the makers' 
Service Organization. 



10.8. Slozitejsi opravy 

Pristroj je vyrobcem podroben prisne kontrole kva- 
lity soucastf a nastaveni obvodu. Vyvojovemu a 
vyrobnimu procesu je venovana velka pece a 
V rode ph'padu je pouzi'vano specialnich techno- 
logickych procesu, ktere maji zajistit udrzeni 
vlastnosti pristroje a dosazeni odpovidajici pres- 
nosti. Presto vsok behem provozu vlivem stornuti 
soucastf, pusobenfm klimotickych podminek a 
event, i jinych vlivu se muze vyskytnout zavada, 
jez porusf funkei pristroje 



Pri vymene vadnych soucastf pouzfvejte pouze ty- 
py, ktere jsou uvedeny v rozpisu elektrickych sou- 
castf. Prilozene schema zcipojenf a nakresy desek 
s tistenymi speji Vam usnadnf pochopenf princi- 
pu a odstranenf prfpadnych zavad. 



10.8. Bo/iee cnowHbie peMOMia 

Ha saBOAG M3to rofiHTe/ie npMbop iioABepraercH 
ciporoiviy KOHipo/iio KauecTBa AeraAcPi u pery/iu 
poBKu GxeM. npoueccy pa3pa6oTKu w npoH3!3o/i- 
CTBa y/te/BieTCsi 6o/ibiJJoe BHUMaHue m b pji/to 
CAyiiaeB Mcno/ibaytOTca cneuua/ibHbie TexHonoru- 
gecKue npoueccbi c uoAbio obecneuenu.q coxpa- 
HeHHfl napaMejpoB npubopa m AOCTUH<enM>i jpe- 
6yeMOM TOUHOCTM. HecMOTpyi Ha 3 to, b 1100110007 
SKcnnyaTaLiHH H3-3a cjapeHMsi AeTaaePi, bosagh- 
OTBHa KAMMaTHgeCKMX yC/lOBMpI M r. A- MOWOT 
noHBHTbCH HeHcnpaBHOCTb, KOTopaji HapyLuaer 
padoTocnocodHOCTb npwdopa. 

□ pH 3 aMene BbiLueAmnx ki 3 crposi Aeia/ieM cne- 
Ayer Mcno/ibsosaTb TO/ibKo Tnnbi yKaaaiHHbie 
B cneLT/i 0 nKaiJiMM 3 /ieKTpHMecKMx Aera/ieH. DpH- 
AoiKeHHbie 3 AeKTpngecKne cxeMbi H uepreiKH 
HAai neuaTHoro MOHiawa ob/ieruaeT noHJiTb 
npMHLtMn AePiCTBHJl M yCTpaHMTb B 03 MO>KHbie He- 
kicnpaBHOCTM. 



10.8. More involved repairs 

The BM 550 instrument has been submitted by 
the makers to stringent tests of the quality of the 
employed components and the precision of cir- 
cuit adjustment. The greatest possible core has 
been devoted in the development and production 
processes, and in many coses special production 
technology has been applied in order to attain 
the required properties of the instrument and 
the corresponding high accuracy. However, after 
•engthy operation, due to natural ageing of com- 
ponents, atmospheric and climatic conditions, 
and also other possible adverse influences, a de- 
fect may occur which could impair the correct 
operation of the instrument. 

When a defective component has to be exchang- 
ed, only such a spare part must be used instead 
of it which is given in the List of Electrical Com- 
ponents. I he enclosed diagrams and the dra- 
wings of the printed circuit boards will help in 
the comprehending of their operation and serve 
as a guide in locating and remedying a defect. 
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V duchu dobre tradice md k. p. TESLA Brno za- 
jem na tom, aby jeho merici pristroje slouzily 
s maximalni presnosti zakaznikum. Nemate-li pro- 
to pri oprove vhodne kontrolni zarizeni nebo do- 
statek zkusenosti, doporucujeme Vam obratit se 
no vyrobni podnik, ktery Vdm pristroj opravi. 
Pristroj zaslete no adresu: 

TESLA Brno, k. p., Purkynova 99, 612 45 Brno 
Adresa servisu mericich pn'stroju (pro osobni 
styk): 

TESLA Brno, k. p., 

Servis mericich pn'stroju, Mercova 8a, 

612 45 Brno, tel. c. 558 18 



11. POKYNY PRO DOPRAVU A SKLADOVANI 

11.1. Doprava 

Konstrukce obalu je resena s ohiedem na snizeni 
nepriznivych vlivu behem dopravy. Dopravu Ize 
uskutechovat vsemi dopravnimi prostredky. Pri- 
stroj vsak musi byt chranen proti primym povetr- 
nostnim v'livum a pusobeni teplot nizsi'ch nez 
— 25 °C a vyssich nez -{-55 ""C. Kratkodobe zvyseni 
vihkosti nemo na vlastni pristroj vliv. 



11.2. Skladovdni 

Nezabaleny pristroj Ize skladovat v prostredi s te- 
plctou -f-5 do -}-40‘"C pri maximalni relativni 
vihkosti do 80 ^/g. Pri kratkodobem skladovdni Ize 
pristroj v tovdrnim obalu skladovat v rozmezi 
-25 °C az 1-55 °C pri relativni vihkosti do 95 %• 



B cooTBercTBHM c xopoLueii ipaAMMHeM koh- 
uepHOBoe npe/inpMflTMe «Tec/ia» Bpino saMHiepe- 
CGBaHo B TOM, MTodbi ero n3MepnTe/ibH biG npn6o- 
pbl C/iy>KM/lM 33Ka3MHKy C MaKCM Ma/lbHOH TOM- 
HOCTbfo. nooTOMy, ec/in b BameM pacnop 5 i>KeHHM 
Her noAxo/^yiLuero KOHipo/ibHoro odopyAOBankPi 
H/in AOCTaroMHoro onbua, to peKOMeHAyeTca o6- 
paTHTbCa C peMOHTOM H3 3aBOA-H3rOTOBMTe/lb. 

Bo/iee noApodHbie MHcpopMaqHM npeflocTaB/iaeT 
KOBO, BHeLLiHGToproBoe npeAnpH^TMe, 
npara, MCCP 



11. VKASAHM^ no TPAHCnOPTMPOBKE 
M XPAHEHHK) 

11.1. TpaHcnopiMpoBKa 

KoHCTpyKMMJi rapbi peiiieHa c y»-ieTOM yMeHbUje- 
HM51 B03AGMCTBM51 KOCBeHHbIX B/IMHHMH B npo- 
Liecce TpaHcnopTHpoBKM. TpaHcnopTMpoBKy 
MO>KHO OCyilieCTB/lJITb C nOMOU-lbK) BCGX TpaHC- 
nopTHbix cpeACTB. OAHaKO, npMdop AO/DKeH 
dbiTb 3au4MmeH OT npyiMoro AeiiCTBMa noroAbi. a 
TaK>i<e OT B03AePicTBMq TeMnepaTypbi Hn>Ke 
- 25 °C H Bbiuje -j-55 °C. KpaTKOBpeMeHHoe yse- 
/IMilGHne BnaM<HOCTM HG OKaSblBaGT bpCAHOrO 

AOMcrBnM na co6ctbghmo npndop. 



11.2. XpaHCHMG 

HeynaKOBaHHbin npndop mo>kho xpannrb b cpe- 
ae c TGMHGpaTypon -|-5°C -- -|-40°C ripM Ma- 
xcHMa/ibHon OTHocnre/ibHon B/ia>KHoCTM ao 
80%. ripn KpaTKOBpeMGHHOM XpaHGHMM MO>KHO 
npudop B 3aBOAC!<OM TapG XpaHMTb B CpGAe 
c TGMnGpaTypOM ot -25°C ao -[-55^0 m npn 
OTHOCHTG/lbHOH B/ia>KHOCTM AO 95 %. 



In order to uphold their good tradition, the 
BRNO Works of the TESLA Concern are greatly 
interested in ensuring that their electronic mea- 
suring instruments serve the users with maximum 
accuracy Therefore, customers who have not the 
necessary test equipment nor experience in re- 
pairing sophisticated electronic circuits, are ad- 
vised to entrust repairs to the makers, or to their 
Service Organization. 

Detailed information is available from: 
KOVO, Foreign Trade Corporation, 

2 Jankovcova, 

170 88 Praha 7, 

Czechoslovakia. 



11. INSTRUCTIONS FOR TRANSPORT 
AND STORAGE 

11.1. Transport 

The packing of the BM 550 instrument has been 
designed so as to offer maximum protection aga- 
inst adverse influences during transport, which 
can be effected by any transport means. Never- 
theless, the instrument must be protected from 
the direct influence of inclement weather and 
temperatures exceeding the range -25°C to 
4-55 °C. Transitory increase of the relative hu- 
midity has no detrimental influence on the in- 
strument. 



11.2. Storage 

When unpacked, the instrument can be stored 
in surroundings where the temperature is within 
the range -|-5 °C to -f-40°C, at a relative humi- 
dity of maximum 80 %. 

When packed in the original packing, the instru- 
ment can be stored for any length of time at 
temperatures within the range of -25 °C to 
-|-55°C at a relative humidity up to 95 %. In any 
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V obou pripadech je nutne skladovane pristroje 
chranit proti povetrnostm'm vlivum ulozeni'm ve 
vhodnych prostorach prostych prachu a vyparu 
z chemikalii. 

Na skladovane pristroje nemo byt ukladan zadny 
dalsi material. 



12. UDAJE O ZARUCE 

Na spravnou funkci svych vyrobku poskytuje k. p. 
Tesla Brno zaruku v deice stanovene hospodar- 
skym zakonikem c. 109/1964 Sb. ve zneni c. 37/ 
/1971 Sb. (§§ 193, 135). 

(Podrobnejsi udaje o deice zarucnf doby jsou 
uvedeny v zarucnim liste.) 



B odoMX c/iyMaflX Heo6xoAHMo xpaHMMwe npn6o* 
pbi aaiAMLuaTb or BOSAeMCTBMn noroAbi nyrcM mx 
ycTaHOBKM B noAxoAfliiiHx noMemeHMflx 6e3 nw- 
riM M XMMMMeCXMX McnapeHMM. 

Ha noMeiqeHHbie Ha xpaHCHne npM6opbi aanpe- 
lAaercfl x/iacrb KaKOH-/in6o mhoh Maiepna/i. 



12. VC/lOBMfl PAPAHTMH 

npeAnpMJiTMe Tecna BpHO rapaHTHpyei npa 
BH/ibHyK) padory cbomx M3Ae/iMH b leMeHiie ra* 
paHTHViHOrO CpOXa A^i« 3aKa3MMKOB CTpaH-M/ie- 
HOB C3B M MM paBHbIX, yCTaHOB/lCHHOrO odlUM- 
MM yc/iOBMflMM C3B 1968 r. (§§ 28- 30). 

Bo/iee noApodHbie Aannwe o npoAO/DKMje/ibHoc- 
TM rapaHTMMHoro cpoxa yKa3anbi b rapaHTMMHOM 
CBMAereAbCTBe. 



case, the stored instrument must be protected 
from atmospheric influences by storing it in a 
room which is free from dust and chemical fumes. 

It is not permissible to stack other material on 
stored electronic measuring instruments. 



12. GUARANTEE 

With customers outside Czechoslovakia, the 
guarantee conditions are agreed upon individu- 
ally in every case. 

Details about the guarantee terms are given in 
the Guarantee Certificate. 
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Poznamky : 



ripMMeMaHMfl: 



Notes 





550/18 - 1A/ 023 75 - sainiojr hednoty odporCi 
R57, R60 ft R73 a* 6.8' kO, R70 nft 
240 0. U pf«p£nft8« S 1.7 sftindno 
sftpoJ«ni I 



BM 550/18 - lAF 023 75 - HSMeHCHhi 3Ha«ieHH5i pesMCTo- 

pOB R57, R60 M R73 

. .6,81 kOm, R70 .... 240 Om. 
y nepeicraoMaTenB SI. 7 H3MeH«- 
BTCH BK/nOVCHHC! 



BM 55OA8 - lAF 023 75 - valuea of resistora 

B57, B60 and R73 altarad to 6.81 kQ. 
The vftlua of R70 altera to 240 Q • 
The wiring of the awitch S 1.7 
altered I 




550/20 - lA? 023 77 - sftdndna hodnota od po- 
rn R4 aft 12 0. R6 Oft 6.19 kO. Do 
•drift a odporftft R6 pMatupuJe trlmr 
R7 - 1,5 kO. 

BM 550/21 1AF 023 79 - intftgroTany obrod 102 
8ft mi.ii nft WTF 003 1 dials rf rod^ 1 
ft 8 Jaou nsTxdJftft ssjadnina. 

BM 550/22 - lAF 023 80 - zoidniny trsnsiatoxy 
B24 - E26 ns KC636, 

B27 - B33 nft KC309B. 



BM 550/20 - lAF 023 77 - M3M€HeHO SHaMCHHe pc3HC- 

TopaR4 ... 12 Om, R6 . . 

6,19 kOm. B cepMD c pesMc- 
TopoM R6 npMCTyrfaeT tphmp 
R7 - 1,5 kOm. 

BM 550/21 - lAF 023 79 - MHTerpa/ibHaa cxena HC2 

M3MeHReTCft . . . WTF 003; ho- 
Mepa BbiBonoB 1 m 8 BaaKMHO 
3aMeHHI0TCfl. 

BM 550/22 - lAF 023 80 - HSMeHCHbi TpaH3MCTOpbi 

E24 - E26 Ha KC 636 
E27 - E33 Ha KC 309 B 



BM 550/2C - lAF 023 77 - value of the resistor 
R4 altered to 12 Q, R6 altered to 
6.19 kO. A trimmer R7 - 1.5 kO haa 
been added to the series with the 
resistor B6. 

BM 550/21 - IaF 023 79 - the integrated circuit 
IC2 alters to WTF X3; numbers of 
outlets 1 and 8 have been substituted 
mutually. 

BM 550/22 - lAF 023 80 - The trsnsiatora B24 to 
E26 alter to KC636, E27 to E33 to 
KC309B. 




m 550/26 



- 1AM 291 43 - dloda B26 a* mini na BM 550/26 - 

LQ1731* U kondanzitoru Cl 1 sruian 
pflTod na A1/8. 

Zan. dloda B52 aa mini na KZ241/8V2 
- B53.854 * KZ241/12 

" B73 " KZ241/6V8. 

Hodnota C61 a C66 aa mini na 1 00 fiff 
C70 na 0,33 

R90 - aainin aa triar 100 0. 

Zruianoi B25> B80, B81 , B83, B84 
‘ R92 - R98j C71 

Int« obTod 10 4 aa aial aa HA780Si 
sapajaai saiaiaa - vis. obr. 



Jan 291 43 - flHon E26 H3M€H»eTca Ha BM 550/26 

LQ 1731. y KOHACHcaTopa Cll 
HcioiBHaeTCfl npMBOA Ha Al/8. 

Amoa Benepa E52 M3MeHHeTca Ha KZ241/8V2 
•• E53,E54 ” KZ241/12 

•' E73 •' KZ241/6V8 

BHaHCHHa C61 M C66 HSMCHiooTca Ha 100 Mxd; 

C70 Ha 0,33 MK«. 

R90 MSMeHiinca na Tpwatep 100 Om. 

MciotlHieHo: B25, E80, E81, E83, E84 
R92 > R98; C71 

HKTerp. cxeMa lO 4 asMeHaerca na MA 7805, 

BKAXHieHMa MSMeHeHo - CM. pac. 




■i 550/27 - 1AB 291 43 - u traaafoxadtoru aaini- bm 550/27 - lAN 291 43 - y rpaHc^opMaropa MBMenaeTca BM 550/27 

no Bapojaal. BKABMCHae 




BM 550/28 - 1X1 830 21 - amoa El H3MeHHOTca Ha l.Q H31 BM 550/28 

y eroKa lAK 022 43 MCKnicMCHhj 

COCAHHCHHH M BblBOA>>l 6,7.8; 
y nepeKAioMaTora s.i npMcryn.icT 
MC*Ay BbIBOAaMM V 1 M 4 pc 3MC TOp K .M - 3 . M K 



550/28 - 1X1 830 21 - dloda B1 aa mini na 

1*01431. U Jadnotky 1AE 022 43 aruia* 
ny apoja a vj^Tody fi. 6, 7, 8| u pfa- 
plnaia 35 pMotupuJa masl yyTOdy i.3 
a 4 odpor R35 - 3,9 jro. 



IAN 291 43 - tha diode £26 sltere 
to LQI73I. The lead to Al/8 of tha 
capacitor Cll deleted. 

Tha Zener diode £52 altera to 
KZ241/8V2, Zen. diode £53,E54 to 
IC2241/12, Zen. diode £73 to 
KZ241/6V8. 

The value of C61 and C66 altera to 
100 uF; C70 altera to 0.33 mF. 

R90 altered to the trimmer 100 Q. 
Cancelled: £25, EBO, E81 , £83, E84 
R92 to R98; C71 

IC 4 altered to MA780S, alteration of 
wiring see Fig. 



- lAN 291 43 - The tranaformer wiring 
has bean altered. 



- 1X1 830 21 - the diode El alters to 
LQI 43 I. The connectiona and outlets 

no. 6, 7, 8 of the unit 1 AF 022 43 
cancelled. A re.*;istor H 35 - j.9 kO 
ic added between outletc j,4 of 
sifcitcn G5. 




